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PART I. 


BUSINESS SESSIONS. 


\ 


Transactions of the American Fisheries 


Society. 


Tuesday, July 26, 1904. 


Convention called to order at 12 m. by the President, Mr. 
Frank N. Clark, of Northville, Michigan, at Young’s Hotel, 
Atlantic City, New Jersey, whereupon the following proceedings 
were had: 


PRESIDENT :—Gentlemen of the American Fisheries Society, 
you will please come to order. 


Our committee last year added another article to our consti- 
tution, on order of business, and therefore we will proceed some- 
what differently from what we have previously, following this 
order, and the first thing to be taken up is roll call. 


Secretary :—As there are over 350 members of the Society, 
I suggest that a register of attendance be made. 


President :—That is a good suggestion, and will be adopted. 


The registered attendance at the meeting of the Society is as 
follows: 


Atkins, Charles G., East Orland, Me. 


Baldwin, O. N., U. S..Bureau of Fisheries, San Marcos, Tez. 

Bean, Tarleton H., World’s Fair, St. Louis, Mo. 

Boardman, W. H., Central Falls, R. I. 

Booth, DeWitt C., Spearfish, S. D. 

Bower, Seymour, Detroit, Mich. 

Bower, Ward T., Baird, Cal. 

Bowers, George M., U. 8S. Commissioner of Fisheries, Wash- 
ington, D. C. 

Brown, George H., U. S. Bureau of Fisheries, Washington, 
D.C. 
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Buller, A. G., Erie, Pa. 

Buller, H. M., Bellefonte, Pa. 
Buller, N. R., Pleasant Mount, Pa. 
Buller, William, Corry, Pa. 


Capehart, W. R., Avoca, N. C. 

Carter, E. N., U. 8S. Bureau of Fisheries, St. Johnsbury, Vt. 
Clark, Frank N., Northville, Mich. 

Cobb, Eben W., St. Johnsbury, Vt. 


Dean, H. D., U. S. Bureau of Fisheries, Neosho, Mo. 
Dennis, Oregon Milton, Baltimore, Md. 

Dinsmore, A. H., Hast Orland, Me. 

Douredoure, Bernard L., Philadelphia, Pa. 
Downing, 8. W., Put-in-Bay, O. 


Ellis, J. Frank, U. S. Bureau of Fisheries, Washington, D. C. 
- Evans, Barton D., Harrisburg, Pa. 


Finch, George C., Thompsonville, Conn. 
Fisher, John F., Chapinville, Vt. 


Geer, E. Hart, Hadlyme, Conn. 
Green, C. K., Washington, D. C. 


Hagert, Edwin, 32 N. Sixth St., Philadelphia, Pa. 
Hamburger, J., Erie, Pa. 

Henshall, James A., Bozeman, Mont. 

Hubbard, Waldo, F., Nashua, N. H. 


Jennings, G. E., Fishing Gazette, 203 Broadway, New York 
City. 

Johnson, F. W., Boston, Mass. 

Johnson, Alexander, Erwin, Tenn. 

Joslin, C. D., Detroit, Mich. 


Lambson, G. H., U. S. Bureau of Fisheries, Baird, Cal. 
Lane, George F., Silver Lake, Mass. 

Leary, J. L., U. S. Bureau of Fisheries, San Marcos, Tex. 
Locke, E. F., Woods Hole, Mass. 

Lydell, Dwight, Mill Creek, Mich. 


Mathewson, George F., Enfield, Conn. 
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Meehan, W. E., Commissioner of Fisheries of Pennsylvania, 
Harrisburg, Pa. 

Miller, Charles L., Altoona, Pa. 

Milligan, J. D., U. S. 8. Fish Hawk, care of Fish Commis- 
sion, Washington, D. C. 

Morton, William P., Providence, R. I. 


Noris, J. Olney, President State Game and Fish Protective 
Asso., 317 N. Charles Street, Baltimore, Md. 


O’Malley, Henry, U. 8. Bureau of Fisheries, Baker, Wash. 


Palmer, T. 8., Washington, D. C. 
Peabody, George F., Appleton, Wis. 


Race, E. E., Green Lake, Me. 

Roberts, A. D., Woonsocket, R. I. 

Robinson, Robert K., White Sulphur Springs, W. Va. 
Root, Henry H., Providence, R. I. 


Seagle, George A., Wytheville, Va. 

Slade, George P., 309 Broadway, New York City. 

Smith, H. M., U. 8S. Bureau of Fisheries, Washington, D. C. 
Stone, Livingston, Cape Vincent, N. Y. 

Stranahan, J. J., Bullochville, Ga. 


Titcomb, J. W., U. S. Bureau of Fisheries, Washington, D.C. 
Townsend, Charles H., New York City. 


Wallieh, Claudius, U. S. Bureau of Fisheries, Oregon City, 
Oregon. 

Whish, John D., Secretary of Forest, Fish and Game Com- 
mission, Albany, N. Y. 

Whitaker, A. R., Youngsville, Pa. 

Willard, C. W., Westerly, R. I. 

Wires, 8S. P., Duluth, Minn. 

Wood, Frank, Edenton, N. C. 

Worth, 8. G., Edenton, N. C. 


Dr. Smith: I have an axe to grind! I have not heard that 
the society has offered any premium for the member who brings 
in the largest number of new members, but if that is the case [ 
should like my claims to be considered. For a couple of weeks 
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I have been interviewing some of my friends in Washington, and 
I have what I think is a respectable list of new members to 
propose. 


Dr. Gill, I believe, was one of the founders of the society, 
and is very glad to return to our membership. He told me that 
he had dropped out because the dues were so small that he could 
not remember to pay them. (Laughter.) 


In regard to Dr. Palmer, he is in charge of the important 
work in game protection now being carried on under the de- 
partment of agriculture. 


Mr. Chester K. Green is a son of his father. (Applause.) 


Mr. Meeham: I have not as large a list as Dr. Smith has. 
I have a list here that I would like to submit, of applicants for 
membership. I have sent the names to the secretary, and trust 
that they will be acted upon favorably. 


President: It is very interesting indeed to have these long 
lists, including many noted men in connection with the fishery 
interests, and if there are any more we will be glad to receive 
them at the present time. 


Mr. Robinson: I have a list of names of persons who desire 
to become members’ of the society, and I will file it. 


Secretary: The secretary has received through the mail a 
number of applications for membership during the last year and 
they are subject to election with these other names by the society. 
I beg to say as secretary that the work of Dr. Smith is most 
encouraging to the society, and I believe many of the members of 
the society could bring in like reports if they would interest 
themselves sufficiently to present the usefulness of the society 
to their friends and those who ought to belong to it, and as 
secretary I would ask that every member present would, during 
the coming year, make every effort to interest every one who 
ought to be interested in this society; and any literature that 
they may want to help the matter along I shall be pleased to send 
them. 


President: The next order of business is reports of officers, 
and first the annual address of the president. (Applause.) 
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One year ago you chose to elect me as your presiding officer, 
an honor I assure you that I have greatly appreciated. 

The assembling of a representative body of men in any 
capacity is considered highly proper and generally of much 
good. But the gathering of representatives from various parts 
of this our country to devise means whereby the whole world, per- 
haps, may be benefitted, is an object well worthy of our greatest 
and best thinkers. Therefore, I extend my congratulations and 
wish you well in whatever may be done at this the 33d meeting 
of the American Fisheries Society, and trust your sojourn here 
may be both profitable and pleasant. The surroundings are, to 
say-the least, pleasant and agreeable to our comfort. 

To our energetic secretary we are very much indebted, and 
I wish especially to congratulate him on the very valuable report 
issued at his hands. 

There is still room for congratulations in our increased mem- 
bership from 169 in 1898 to 386 in 1903. There should how- 
ever, be some action taken towards a still greater increase which 
would accure to our own good as well as those outside the fold. 

Our meeting at Woods Hole was one of the best ever held but 
can we not make this still better? The past year has been one of 
trying times for many of those engaged in practical fish culture, 
but the tide has been stemmed and a brighter outlook is just 
ahead. 

Since we last met as a society the grim reaper has invaded 
our ranks. While returning from our last meeting Gen. E. E. 
Bryant was stricken down. Gen. Bryant, as is well known, was 
a great inspiration to our meetings and to the individual mem- 
bers of our society as they came in contact with him. A full 
report of his life and its connection with the fishery interests of 
the United States will be given by our recording secretary, Mr. 


Peabody. 


Fish culture, so far as it relates to living swimming organ- 
isms, is no longer in its infancy in the United States and Cana- 
dian provinces. When we are producing upwards of two billion 
annually it must be conceded that our factories are running 
normally at least, not to say the output cannot be increased with 
additional capital. 

We still have some hard problems to solve. One especially 
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which your chairman thinks should receive more attention by 
both state and national authorities: that of food for these two 
billion of living, swimming, helpless fry. More attention should 
also be given to controlling the refuse matter that is polluting 
the waters and destroying not alone the fry but the feeding and 
spawning grounds of both fry and adults. 

It will be remembered by the members present at our last 
meeting that the time and place for this annual meeting was left 
to a committee composed of the president, vice-president and 
secretary. This committee met in Chicago on January 15th 
and after carefully considering the numerous invitations Atlantic 
City was unanimously selected and you are now assembled at the 
33d annual meeting of the society, and your chairman trusts we 
will have a very successful meeting both in a business and social 
way. 

Again I wish to express my appreciation of the very dis- 
tinguished honor vou conferred on me one year ago by electing 
me president of your society. 


That we may not be longer detained, as our programme for 


the three days is full to overflowing with interesting and in- 
structive papers and discussions, and that we may give them our 
best attention and endeavors, your chairman will ask, what is 
the pleasure of the meeting ? 


We will now listen to the report of the secretary. 


Secretary: If there are any of you who have not already 
received the report of the seeretary in printed form, I should be 
pleased to deliver it to you. The printed volume of transactions 
constitutes the report of the secretary. I might add however, 
that the duties of the secretary have been very much lightened 
by the helpful work of the committees and all members who have 
had opportunity to lend their aid. The president and treasurer 
have come in closest contact with the secretary and have in every 
instance been helpful and done all that they could to lighten the 
burdens of the secretary. 


(Report of secretary adopted.) 


Report of treasurer and reports of standing committees 
passed for the present. 
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President: The next matter in the order of business is the 
appointment of committees by the president, and I would say 
that there are three standing committees to be appointed: one 
is the committee of five on nomination of officers for the ensuing 
year ; another committee to be appointed is a committee of three 
on time and place of meeting. In order that these committees 
may be able to get to work immediately they will be appointed 
now. Heretofore a motion was necessary to appoint these com- 
mittees, but now our constitution provides for it. I have tried 
to distribute the membership of the committees fairly as to 
locality, but I have not got the committees entirely made up. 


The committee on nomination will be appointed as follows: 


Dr. H. M. Smith, of Washington, D. C. 
Seymour Bower, of Detroit, Mich. 

W. E. Meeham, of Harrisburg, Penn., and 
George F. Mathewson, of Enfield, Conn. 


The committee on location will consist of Mr. Johnson, Mr. 
Whish, and Mr. Bowers. 


I have not yet selected the auditing committee. 


Heretofore, also, there has been a committee appointed on 
programme, but now that is provided for by the constitution, 
and the president and the two secretaries are that committee. 
The corresponding secretary, Mr. Ravenel not being here I took 
the liberty of appointing Mr. Whish to act for him on the com- 
mittee, and it might be well for the committee to present the pro- 
gramme at this time. 


Mr. Whish: The committee on organization have consulted 
as to the programme for this meeting, and with this result: We 
meet at noon for the purpose of organization. After we have 
duly organized and the preliminary business of the meeting has 
been adjusted: we adjourn to 2:30 sharp, at which time the 
scientific work of the association will begin. 

It has been decided not to have any evening sessions but to 
give up the evenings to such pleasures as may seem advisable. 

Tickets will be provided for the entertainments on the pier 
and arrangements will be made for a sail on the ocean tomorrow. 
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The secretary, Mr. Peabody, desires very much to have the names 
of the gentlemen who want to go on this sail. Some do not 
want to go, either because they do not like salt water (or any 
water perhaps), (laughter) or because they want to stay on 
shore. 

The illustrated lectures will be arranged for later, and our 
second day’s meeting will take place tomorrow morning at 9:30 
sharp, for the purpose of having this lecture presented in this 
room. The lecture will be on the subject of Japanese Fisheries, 
by Dr. Hugh M. Smith of the United States Commission at 
Washington, and will be illustrated by a series of colored photo- 
graphic lantern slides. 

Two other lectures with slides are on the programme for 
some convenient time to be hereafter fixed. 

The remainder of the time of the sessions will be devoted to 
scientific matters. 


Mr. Titecomb: Allow me to suggest to the committee on 
programme, that as far as possible papers on any particular sub- 
ject be grouped together. For illustration, let us have a bass 
day and a day with the trout or salmon, -ete., and in order to 
carry that out, if papers have not already been grouped I suggest 
that there be selected from the programme the papers whose sub- 
jects are so different from those to which I have referred that 
they will naturally come in independently. I see for instance 
that Dr. Bean is here, and he has a paper on the World’s Fair 
and it would come in very appropriately at this time. [ make 
this merely as a suggestion. 

President: The programme committee have had _ those 
matters under consideration and that is why I would like to hear 


from the independent papers now and have the bass and trout 
papers grouped as suggested. 


Mr. Titcomb: It is customary at meetings of this character 
to have resolutions submitted for consideration, and to accom- 
plish that work in the most approved method, I suggest that 
a committee of three on resolutions be appointed by the chair; 
and I make the motion, with a proviso, however, that I shall 
not be a member of the committee. I have a great deal to do 
outside of the regular meetings and am not well. 
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Motion seconded and carried. 


The chair appointed Mr. Boardman of Rhode Island, Mt. 
Evans of Pennslyvania, Mr. Carter of Vermont, as members of 
the committee on resolutions. 


The secretary then submitted the following correspondence 
to the society : 


Washington, D. C., June 4, 1904. 
Mr. George F. Peabody, Appleton, Wisconsin: 


Dear Mr. Peabody:—I beg to acknowledge the receipt of your 
letter of the first with reference to the meeting of the American 
Fisheries Society at Atlantic City on the 26th, 27th and 28th. Noth- 
ing would give me greater pleasure than to read a paper as de- 
scribed, but I am afraid that even if this subject had not been 
thrashed threadbare by the newspapers and magazines, I would not 
have the time to do so. I have already prepared and have published 
in the souvenir guide of the Government Board, a very complete 
description of the exhibit and its objects, so that I am afraid that I 
should simply have to read what the members of the society have 
seen in half a dozen places already. 

Do not put me down for the paper, but if I can attend and have 
the time I shall be very glad to help you out. I am sending you 
under separate cover a copy of the guide referred to. 

Am very anxious to attend the meeting at Atlantic City, as I 
enjoy the meetings greatly, but my position here is a peculiar one. 
I am employed in the Smithsonian Institution and have charge of 
the Fish Commission exhibit at St. Louis, Missouri. Consequently, 
as I am obliged to be in St. Louis a certain limited extent of time I 
do not absent myself from this office unless it is absolutely neces- 
sary during the present year. Very sincerely, 


W. De C. RAVENEL, Corresponding Secretary. 


Toronto, June 6, 1904. 
George F. Peabody, Esq., Appleton, Wisconsin: 


Dear Sir:—I have your letter of the 2nd, suggesting that I pre- 
pare a paper for the next meeting of the Society. I have just re- 
turned to the office after a rather severe illness of one month, and I 
have not much energy for anything of-the kind; but I am picking up, 
and perhaps I will in the course of a day or two feel like writing 
something. In that case I will let you know. The Association meets 
at a period of the year when I am sojourning with my family in the 
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Muskoka district, but I should like very much to attend the meet- 
ing, and will make the sacrifice this year if possible, unless I am 
feeling too much under the weather. If I decide to write anything I 
will adopt your suggestion and furnish a paper on “The License 
System and How it Works in Ontario.” 


Yours truly, 
S. T. BASTEDO, Deputy Commissioner. 


Angler’s Association of the St. Lawrence River, 


Secretary’s Office. 
Alexandria Bay, N. Y., June 10, 1904. 


George F. Peabody, Secretary, Appleton, Wisconsin: 

My Dear Sir:—Your circular letter advising when the annual 
meeting of the American Fisheries Society will be held was re- 
ceived. As I am just able to be out from a severe illness of catarrhal 
pneumonia I may not be able to attend the meeting, but will try and 
have our association represented. We heartily concur in the work 
of the Society. We are incorporated and the State Fish, Game and 
Forest Commission is interested with us in the work, and I shall try 
to have a representative from them. Thanking you for previous 
courtesies I remain Sincerely yours, 


WILLIAM H. THOMPSON, Secretary. 


Waramaug Black Bass Hatchery, 
New Preston, Conn., June 15, 1904. 
George F. Peabody, Esq., Appleton, Wisconsin: 


My Dear Sir:—Your favor duly received. We are again fairly 
successful, having now on hand 150,000 young bass. Have observed 
some interesting things in connection with the spawning habits of 
the bass this season. Had hoped to be able to prepare a paper but 
am so very busy at the hatchery and no prospect of a let up for a 
long time, that I fear I cannot find the time. I hope to be able to 
attend the meeting of the American Fisheries Society in July and 
relate briefly my experience. Our bass have already given us two 
distinct spawnings and the third is now in progress. One male gave 
us 10,861 fry, his second spawning, and am today removing the fry 
of his third period. This male alone will have given us during the 
three spawning periods 20,000 fry. Some other males are doing al- 
most as well, while we have four males that have given us nothing. 
They appear to be unable to fertilize the eggs. So far as I can tell, 
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these bass were new ones introduced last fall and winter. Our old 
bass, particularly the males, are among the most productive in the 
ponds. Very respectfully, 


HENRY W. BEEMAN. 


Upper Downing, Holywell, N. Wales, June 17, 1904. 

Dear Sir:—In reply to your circular dated the 4th inst., I have 
much pleasure in stating that though it will be impossible for me to 
attend the meeting of the American Fisheries Society, which I much 
regret, I shall have much pleasure in submitting a paper which I 
trust you will use if you think fit. 

We have lately on this side formed a society much on the same 
lines as the American, called the Salmon and Trout Association, 
which I hope may do as good work. 


Yours sincerely, J. B. FEILDING. 


Groton, N. Y., July 20, 1904. 
Mr. George F. Peabody, Atlantic City, N. J.: 


Dear Mr. Peabody:—I regret to say that I cannot attend the 
Atlantic City meeting this time and therefore cannot present the 
paper I intended. My father died on the 16th and I shall have to be 
at home most of this month. I wish you all a very profitable meet- 
ing. Truly yours, M. C. MARSH. 


Mr. Evans: As it is absolutely necessary for me to leave the 
meeting this afternoon it will be impossible for me to serve on 
the committee on resolutions, and therefore I ask to be relieved. 


President: I will appoint Mr. Dennis in place of Mr. Evans 
on the committee on resolutions. 


The secretary then read the following communication: 


American Museum of Natural History, 


New York, June 9, 1904. 
To the Honorable George F. Peabody, 


Secretary, American Fisheries Society, Appleton, Wis. 
Dear Sir:—The American Museum of Natural History extends a 
most cordial invitation to the members of the American Fisheries 
Society to visit the Museum at such time during their thirty-third 
annual meeting as may suit their convenience. 
Very respectfully yours, H. C. BUMPUS, Director. 
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Mr. Seymour Bower: I move that we take a recess until 
2:30 this afternoon. 


Motion seconded and carried. 


Meeting called to order at same place, same day, July 26th, 
1904, 2:30 p. m., by the president. 


The treasurer presented the following report: 


To the American Fisheries Society of the United States of America: 


Gentlemen:—I herewith submit my annual report as treasurer 
from July 21, 1903, to July 26, 1904: 


1903. RECEIPTS. 
Received from Baird Memorial Fund........ 98.85 
Dues and Admission Fees.................. 316.00 
Forty-nine Annual Reports sold............. 12.25 
$485.75 
EXPENDITURES. Voucher. 
July 23—Expenses, Mr. Brooks to Woods Hole........ $ 39.25 1 
Aug. 7—500 Stamped Emvelopes.................... 10.70 2 
Sept. 10—H. D. Goodwin, Stenographer............... 158.20 3 
Nov. 14—Judd & Detweiler, Washington, D. C......... 7.00 5 
1904. 
Jan. 6—Post Publishing Co., by Secretary.......... $203.65 6 
Jan. 15—500 Stamped Enmvelopes.................... 10.70 
Jan. 26—G. F. Peabody, Sec’y, Envelopes and Stamps. 45.17 8 
Jan. 26—G. F. Peabody, Sec’y, Stenographer......... 25.00 8 


July 20—G. F. Peabody, Sec’y, Circulars and Stamps. 30.83 10 


Balance due treasurer 
Respectfully submitted, 
C. W. WILLARD, Treasurer. 
Westerly, R. I., July 26, 1904. 


Treasurer: I request that this report be referred to an 
auditing committee. 


$532.25 
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President: It will be so referred and I will appoint as that 
committee Messrs. Titcomb, Lane and Palmer. 


Secretary: The treasurer and myself have in charge the 
matter of receiving and expending the funds of the society, and 
at the present rate of dues, one dollar, and the present price for 
extra copies of the reports, 25 cents each, we are falling behind. 
We had hoped that we could carry the business on the basis of 
one dollar for membership and dues, but we find that we are 
paying more money for our books than we get back. For ex- 
ample, the reports cost about 50 cents a piece, and the rule of 
the society is that they shall be sold at 25 cents each for addi- 
tional copies, and members each receive one copy free. The 
matter is now so pressing that it seems very much as though we 
should increase the dues for next year (not this year). This 
year I have distributed a large number of copies of the tran- 
sactions at 25 cents each, and a large number gratis, and I would 
recommend that the society raise the dues to $2, commencing 
with next year, and that the price of extra copies of the reports 
be raised to 50 cents, and I offer that as a resolution. 


Mr. Willard: Do we understand that you wish the price of 


the books to go into effect one year from now or at the present 
time ? 


Secretary: We have only a dozen to sell at the present time. 


Mr. Willard: As treasurer of the association I have made 
an extra effort during the past year to collect in the dues. [ 
have written personal letters to a great many members who 
have been in arrears, and I think I have collected as close as 
anybody could. In January last I was obliged to advance to 
the society to meet maturing obligations, about $100. Of course 
this has been somewhat made up in the meantime as my report 
shows, bringing the deficit down to $46.50; but we have been 
helped in bringing this down by quite a number of membership 
fees from new members coming in for this present year. Being 
conversant with the finances of the association I should agree 
with Mr. Peabody, that at least after a year from now our dues 
should be advanced to at least $1.50 or $2.00. I desire to second 
Mr. Peabody’s resolution. 
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President: The resolution is that after this year the dues 
be fixed at $2.00 a year. Now it would be proper at this time to 


take up that question, and I trust there will be a free and full 
discussion of it. 


Mr. Meehan: I would like to ask the treasurer what is the 
number of members who have not paid up? That will give us 
some clue as to what the natural deficit should be. 


Mr. Willard: Our present membership is about 375; there 
are 37 members who owe for the 1903 dues, there are 35 mem- 
bers who owe for the 1903 and 1902 dues and there are 8 mem- 
bers who owe for 1901, 1902 and 1903 dues. I have sent out at 
least three notices to each of these members and to quite a num- 
ber of them I have written personal letters, explaining to them 
the cost the society had been put to to get out the reports, etc., 
and urging them to pay up their dues and remain members or 
express their desires if they wished to have their names dropped 
and in numbers of instances I have had no response whatever. 


Mr. Meehan: It appears from the statement of the treas- 
urer that even if the annual dues of all members were paid up 
there would still be a deficit; that is at $1.00 a year the dues 
would not cover expenses. Is that correct Mr. Treasurer—the 
natural dues of this association will not pay the natural running 
expenses. 


Mr. Willard: That is a fact. 


Mr. Meehan: Then there is only one thing to do, viz, to 
raise the dues. 


Mr. Willard: One thing that has helped us out this year 
was the $30.00 or $40.00 turned over by the Baird Memorial 
Fund Committee. There is no question in my mind but that 
with the dues at $1.00 per year we will again fall behind, and the 
treasurer will again have to advance the money. 


President: It is a good thing we have a good treasurer. 
( Applause. ) 


Mr. Titcomb: I wish to support the resolution. I was 
present at Woods Hole, I believe, when the dues were reduced 
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to $1.00, and a great many of us thought it was a mistake, as it 
has proven to be, at least from a financial point of view. 

Some one asked me just before lunch about the matter of 
life membership, and I was just looking over the constitution to 
ascertain what right we had to change these dues at a meeting of 
this character, and I see we can change thec onstitution by a two- 
thirds vote, when fifteen members are present, and in connection 
with that I will say that there is a provision here whereby any 
person may upon a two-thirds yote and a payment of $15.00, be- 
come a life member of this association and threafter be exempt 
from all annual dues. Possibly there are members enough here 
who would like to take advantage under the circumstances of 
this life membership clause, to materially reduce the deficit. 
Fifteen dollars is a low price for a life membership in this asso- 
ciation. 


(The following members thereupon, in accordance with Mr. 
Titcomb’s suggestion, announced that they would subscribe for 
a life membership in the association.) 


Mr. Meehan. 

Mr. Douredoure. 

Mr. Titcomb. 

Superintendents of hatcheries. 
(Per Mr. Buller.) 


Mr. Seymour Bower: In explanation of the reduction of 
the dues at Omaha, I would say that the dues had been $3.00 a 
year, and under that rate the membership dwindled to a mere 
handful, and the question of increasing membership by lessening 
dues then arose. I favored $2.00, but the $1.00 men won out. 
Three dollars perhaps was too high—$1.00 is plainly not suffi- 


cient—and I therefore support the motion to make the dues 
$2.00. 


President: I was at the meeting that Mr. Bower speaks of, 
and I fought, bled and died for $3.00—I really died—he killed 
me. (Laughter.) In fact that was the only question that I ever 
did agree on with our friend that has gone. (Mr. Whittaker.) 
We tried to keep the dues up to $3.00, and we prophesied at that 
time that the society would face a deficit if the dues were reduced 
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to $1.00. However the society might have died under the other 
plan, and the proceedings of this meeting as printed by the sec- 
retary are alone worth all the dues that we are now assuming. 


Mr. Buller: The superintendents of our hatcheries will 
apply for life membership. (Applause.) 


President: I think if the dues are raised to $2.00 the price 
of the life membership ought to be raised. 


Secretary: I move an amendment to the constitution strik- 
ing out the amount stated in article 2 of $1.00 per year and 
inserting $2.00 in lieu thereof, so that it will read: 


“Any person shall, upon a two-thirds vote and a payment of 
$2.00, become a member of this society. In case members do not 
pay their dues, which shall be $2.00 per year, and are delinquent 
for two years, they shall be notified by the treasurer, and if the 
amount due is not paid within a month thereafter, they shall be, 
without further notice, dropped from the roll of membership. 
Any person can be made an honorary member upon a two-thirds 
vote of the members present at any regular meeting. 

Any person shall, upon a two-thirds vote; and the payment 
of $15.00, become a life member of this society, and shall there- 
after be exempt from all annual dues.” 


Regarding the price of extra copies of proceedings, there is 
nothing in the constitution that would have to be changed by 
the society. 


Motion to adopt resolution made and seconded. 
Unanimously carried. 
President: Now I would like to offer a resolution and 


move its adoption, that the price of the reports be raised from 
25 cents to 50 cents to take effect now. 


Motion seconded. 
Mr. Titcomb: What do the reports cost us? 


Secretary: About 50 cents, including stenographer’s ex- 
penses. 


Motion seconded and unanimously carried. 
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Mr. Milligan: What are we going to do about that 
deficiency? We have a habit in the navy of taking up a collec- 
tion under such circumstances. I think it would be a good idea 
to pass the hat. 


Mr. Meehan: Is the society incorporated under the laws of 
any state? 


President: I think not. 


Mr. Meehan: If the society is not incorporated we are all 
liable individually—we had better pass the hat. 


Mr. George F. Peabody of Appleton, then read a paper en- 
titled “A Tribute to Hon. E. E. Bryant.” 


In the absence of Mr. M. C. Marsh, his paper on the subject 
of “Danger in Shipping Cans, Notes of an Experiment Made 
at the Cold Springs Harbor Hatchery of the New York Forest, 
Fish and Game Commission, was filed without reading. 


Hon. Tarleton H. Bean then read a paper entitled, “Fish 
and Game Department of the Universal Exposition at St. Louis.” 


Mr. E. N. Carter read a paper entitled, “Notes on Sturgeon 
Culture in Vermont.” 


Dr. James A. Henshall then read a paper entitled, “Feeding 
Fry.” 


Mr. W. E. Meehan, then read a paper entitled, “A Year’s 
Work of the Fisheries Interest in Pennsylvania.” 


A recess was taken until next day, July 27, 1904, 9:30 a. m.. 
same place. 


Wednesday, July 27, 1904. 


July 27, 1904, 9:39 a. m., convention called to order by the 
president. 


Mr. Douredoure: I rise to ask whether it would be in order 
to offer a resolution that the chair appoint a committee to pre- 
pare articles of incorporation and secure a charter. I do this 
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supposing that we are not a chartered organization. I am very 
strongly of the opinion that we should be chartered. I would 
like to take the sense of the meeting as to that, and so I offer the 
resolution that the chair may appoint a committee to prepare 


articles of incorporation and secure a charter, and move its 
adoption. 


Motion seconded. 


Mr. Dennis: I should be very glad to prepare your articles 
without charge and make them applicable to any state in the 
union. 


Mr. Root: I just wish to ask for information, if we got a 
charter would it require a location and place of business, an 
office and a meeting at a particular point? We are a sort of a 
peripatetic organization, having no state headquarters, and I 
suppose these legal gentlemen can tell whether we can obtain a 
charter for a moving body such as we are. I presume we can. 


Mr. Douredoure: I cannot tell. I am not a lawyer—I am 
a poor merchant. 


Mr. Joslin: What is the precise question ? 


President: The precise question is can we be a legally 
organized body with a charter and not have a legal place of 
business or office ? 


Mr. Joslin: I can only answer for a few of the states in 
which I have had occasion to examine the laws, but generally 
speaking the laws of the different states require that we shall 
have a principal place of business, and at least one annual meet- 
ing there, and I would think that at least when you wanted to 
amend your constitution or by-laws you would have to go to 
that particular place to do it. I wish you to understand how- 
ever that an insurance policy does not go with this opinion. 


Mr. Dennis: It is required by every state that I have had 
any connection with, in the securing of a charter, that the prin- 
cipal place of business shall be in a city in that state, but under 
the laws of Delaware you can get a charter and a company there 
will maintain an office for you and you can have your principal 
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place of business wherever you please. And that is the reason 
why so many corporations go to Delaware to get their charters. 
In my own state for instance, we would have to have the prin- 
cipal office there, if incorporated under the laws of Maryland; 
but an organization of this sort could get a charter in Delaware 
and have their meetings wherever they please. 


Mr. Joslin: Also in this state, Connecticut and quite a 
number of states. 


Mr. Dennis: Yes, but I selected Delaware because they are 
more liberal there than in other states. 


Mr. Joslin took the chair. 


Mr. Clark: The American Fisheries Society has gone along 
unincorporated for 33 years. I have been a member 27 years, 
and Dr. Bean perhaps longer, and it has seemed to be necessary 
here all at once that we be an organized body. Why? That is 
what I would like to know. I would make a suggestion, or 
possibly an amendment to the motion, that instead of the 3 
members of the committee being appointed by the chair to do 
this, that the three be appointed to report at our afternoon ses- 
sion on the question of the advisability of organizing. 


Mr. Douredoure: I will accept the amendment. 


President: (Mr. Joslin in chair.) The amendment is 
that a committee be appointed to report at the afternoon ses- 
sion, or some other session of this body, on the advisability of in- 
corporating. The mover of the first motion accepts the amend- 
ment so the question is now upon this amendment of Mr. Clark. 


Mr. Root: When matters are referred to a committee and 
they report, almost invariably the meeting feels called upon to 
support the report of that committee. Now I do not want them 
to report in favor of a charter; I do not believe we need it; I 
think we are getting too high toned. I would rather see us go 
on the way we have been going on for years and years. I hope 
we are not afraid of being assessed to pay our treasurer. 
(Laughter) I do not see the necessity of having a charter: it 


involves considerable trouble and expense. I think the matter 
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better be discussed and decided right here, or else ignore the 
report of the committee when it comes in (laughter), that is, 
be not bound by their opinion either way, so that it can be open 
for discussion on the report of the committee. 


President: (Mr. Joslin) The society would not be bound 
by the report of the committee until the report is adopted. 


Mr. Root: Usually they feel under obligations to a com- 


mittee that reports, to carry out the recommendations of the 
committee. 


Motion carried. 


President Clark in chair: The chair will appoint five on the 
committee and will take some time to select them. 


Mr. Douredoure: The resolution left the number on the 
committee to the discretion of the chairman. 


Secretary: Dr. Johnson of Boston has collated a book that 
is most interesting on the subject of fish and contributions have 
been made by distinguished men, Dr. Henshall among others, 
and this book is an edition de luxe of very large expense, and Dr. 
Johnson has kindly brought copies of it here and they will be 
on exhibition in the sideroom after this meeting, and this even- 
ing and tomorrow. It is a book that I understand has cost over 
$10,000 to print, and the society have the opportunity of looking 
it over, and if any choose to purchase it I believe it can be pur- 
chased at the actual cost of publication, independent of the large 
original expense attendant upon securing and arranging the 
material. 


President: We will now hear the report of the committee 
vn time and place of meeting. 


Mr. Joslin: The time and place have been agreed upon. I[ 
am going to apologize for saying a word which I think devolves 
upon me to say. It is rather embarrassing to me to be placed 
upon the committee at all, and more particularly to be made 
chairman, for this reason: the city of Grand Rapids in my own 
state desired very much to have this society meet there, and the 
members of the society from Michigan, myself among the num- 
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ber, were charged with the duty of bringing it there. Now to 
put me on as chairman of the committee, and then afterwards 
compel me to report in favor of another place is embarrassing. 
I think I am privileged to say however, that whenever this society 
sees fit to go to Grand Rapids it will never regret having gone 
there. I think we have more people interested in protecting 
game and fish in that section of the state of Michigan than in 
other quarter of the United States of the same area; so that, at 
some future time, if I am present, I shall expect to get the vote 
of this society for Grand Rapids. In the meantime however, 
your committee have unanimously agreed upon White Sulphur 
Springs, West Virginia, as the place. 


As to the time of meeting, we were unable to get a calendar 
of next year, so we fixed the time as the last week in July, that 
being on the whole the time when superintendents and others 
engaged in fish culture have the least to do and can best spare 
the time to attend the meeting. 


I move the adoption of the report. 


Motion seconded and unanimously carried and_ report 
adopted. 


The secretary then read a paper by Mr. 8. W. Downing of 
Put-in-Bay, O., on the subject of “The White Fish,” some 
thoughts on its propagation and protection. 


President: That paper is very interesting, and probably I 
am more interested in it than many others, although all of the 
state commissioners are interested. As Dr. Smith is now ready 
for the illustrated lecture we will defer the discussion of Mr. 
Downing’s paper until this afternoon, and I trust the gentlemen 
will remember the paper, and what it is and what they want to 
bring out. 


I will appoint as the committee on necessity of organization, 
Mr. Joslin and Mr. Dennis, two legal gentlemen, Dr. Bean, Mr. 
Douredore and Mr. Root, and I trust that committee will go 
over the matter very thoroughly, canvassing the ins and outs, 
and give us a report that will be all right. 
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Dr. Hugh M. Smith of the United States Fish Commission, 
Washington, D. C., then delivered a lecture illustrated with 
lantern slides, on Japan, the Paramount Fishing Nation. 


A recess was here taken until 2 p. m., same day and same 
place. 
AFTERNOON SESSION. 
Wednesday, July 27th, 1904, 2:30 p. m., meeting called to 
order by the president. 


President: We will now listen to the report of the auditing 
committee. 


Mr. Titecomb: Your auditing committee have to say that 
we have examined the vouchers of the treasurer which corres- 
pond to the statements made by him, and have found everything 
correct. Signed by the full committee. 


Report of committee received and placed on file. 


Secretary: I have just received a letter from Mr. Ravenel, 
our corresponding secretary, and he says: 


“T regret to say that there is little prospect of my being able 
to get to Atlantic City even for a day, as I must go to St. Louis. 
Please report to the society for me, stating that I have attended 


to all correspondence as corresponding secretary, referred to this 
office. 


Dr. Bean: This World’s Fair literature which is placed on 
the chairs was sent here for distribution among the members of 
the society, and includes a map of the grounds and some other 
interesting material. 


Secretary: I have a letter from one of our members, Mr. 
Daniel B. Fearing, of Newport, R. I., who wishes to secure the 
first 5th and 8th volumes of the transactions of the American 
Fisheries Society to complete his set, and he will give any price 
in reason for them. If any of the members having these num- 
bers which they wish to dispose of will communicate with me I 
will arrange for the transfer. 
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President: It has been suggested that this afternoon will 
be a good time to take up the bass papers and if there is no ob- 
jection we will proceed upon that line. 


Mr. Lydell: How about the opportunity to discuss the 
Whitefish paper ? 


President: That is true. The paper by Mr. Downing, the 
Whitefish paper, is open for discussion. 


Mr. Downing said a good many things there is a great chance 
for discussion if the gentlemen wish to discuss them. If there 


is nothing to be said on it however, we will take up the bass 
subject. 


Mr. J. L. Leary, Superintendent of San Marcos, Texas, sta- 


tion, then read a paper on the subject of Construction of Ponds 
and Pond Cultural Methods. 


President: Gentlemen, I think perhaps it would be better 
to have a discussion on each paper as it comes up. The paper 
is open for discussion now. No doubt many of you have ideas 
on the construction of ponds for black bass and other fishes that 
would be interesting for us to know. 


Mr. Titcomb: Would not that paper of Mr. Lambert’s on 
Bass Pond Construction come in well there—it is very short. 


President: We will have Mr. Lambert’s paper and it will 
be read by Mr. Titcomb. 


Mr. Titcomb then read a paper on the subject of a Plan for 
Bass Pond, by E. M. Lambert. 


Mr. Seymour Bower then read a paper by Mr. Dwight Lydell 
on the subject of Some notes in Connection with the Bass work 
at Mill Creek station. 


President: Our secretary has a matter that he would like 


to bring before the meeting in connection with Dr. Smith’s illus- 
trated lecture. 


Mr. Peabody: A number of members of the society have 
suggested to me the advisability of publishing this very valuable 
contribution of Dr. Smith’s, in the coming report, with the illus- 
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trations. This involves an increased expense to our already 
overdrawn treasury for this year, and we shall need probably to 
carry out this idea, some $50 or $60, and I would like to ask the 
co-operation of the meeting in this matter, and I would suggest 
that any here who feel able to contribute might call out the 
amount of their contributions and have it taken down, and I 
might, if there is a deficiency, send out a few notices to some 
friends of the society who I know would respond with enough to 
make up whatever deficiency there is. If it is your pleasure, 
gentlemen, and there are no objections, I would ask that any 
here who feel able to make a contribution to please announce it 
and let it be taken down now. 


President: Just stop for one moment and try to realize 
what this will mean for our proceedings, to have that lecture 
printed with illustrations. I think you will have a book there 
that vou will never want to sell very cheaply, and it seems to 
me that the idea of a contribution is a very good one. Of course 
our treasurer will hardly stand all of it (laughter) and I hope 
the idea of Mr. Peabody’s will be carried out. 


The following contributions were then made: 


Mr. Peabody $5, Mr. Lydell $1, Mr. Meehan $2, Mr. Wires 
$2, Mr. Seymour Bower $1, Mr. Leary $1, N. R. Buller $1, Mr. 
Wallich $1, Mr. O’Malley $1, Rhode Island Commission $5, 
William Buller $1, H. M. Buller $1, A. G. Buller $1, Mr. Lamb- 
son $1, Mr. Ward Bower $1, Mr. Douredoure $2. 


Mr. Johnson of Manchester, Iowa, $1; Mr. Seagle $1; Mr. 
Mathewson $1; Mr. Stone $1; Mr. Hubbard $1; Mr. Lane $1; 
Mr. Downing $1; Mr. Dean $1; Mr. Slade $1; Mr. George M. 
Brown $1; Mr. Joslin $1; Dr. Johnson $1; Mr. Robinson $1; 
Dr. Henshall $1; Mr. Townsend $1; Mr. Clark $1; Mr. 8S. G. 
Worth $1; M. Booth $1; Mr. Locke $1; Mr. Jones $1; Mr. 
Dinsmore $1; Dr. Bean $1; Mr. Whish $2. 


President: I think when you get the proceedings published 
i nthat form it will be something you would not take $5 for. 


We will listen to the report of the committee on nomination 
of officers. 
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Dr. Smith: The committee has the honor to report and does 
report unanimously as follows: 


In selecting the names of the members whom we desire the 
society to consider as officers for the next year, we have been 
guided by two general points, first, we recommend no one who is 
not present at this meeting, second, we have endeavored to dis- 
tribute our little favors as much as possible among the states, 
so that among the five officers and seven members of the execu- 
tive committee whom we shall present to you, eleven states are 
represented. 

We have great pleasure in suggesting for president of the 
society a gentleman who has been a very faithful member whom 
we think you will be more than gratified to honor in this way, 
Mr. Henry T. Root, of Providence, R. 1. (Great Applause. 

For vice-president we recommend and nominate Mr. C. D. 
Joslin, of Detroit, Michigan. (Great Applause.) 

For recording secretary we have not considered it advisable 
to make any change and we submit to you again the name of Mr. 
George F. Peabody, of Appleton, Wis. ( Applause.) 

For corresponding secretary we name Mr. Charles G. Atkins, 
of East Orland, Me. (Applause. ) 

We think that the gentleman who advances $100 every now 
and then out of his own pocket to run this society, is certainly 
entitled to recognition, and we name for treasurer Mr. C. W. 
Willard, of Westerly, R. 1. (Great Applause.) 

The members of the executive committee whom the nomi- 
nating committee have chosen are Mr. Wm. E. Meehan, Chair- 
man, Harrisburg, Pa., and the other members are Mr. John D. 
Whish, Albany, N. Y.; Mr. E. H. Geer, Hadlyme, Conn.; Dr. 
James A. Henshall, Bozeman, Montana; Mr. G. H. Lambson, 
Baird, Cal.; Mr. J. J. Stranahan, Bullochville, Ga.; and Mr. H. 
M. Smith, District of Columbia. 

Mr. Meehan and Mr. Smith are members of the nominating 
committee, and they are put on the executive committee be- 
cause they were outvoted. (Applause.) 


Mr. Titcomb: I move that the report be accepted and 
adopted and the secretary be instructed to cast the ballot for the 
election of these officers. 


| 
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Motion seconded and unanimously carried, ballot so cast 
and officers declared duly elected. 


President: I want to introduce to you our worthy friend 
and president—to be—after this meeting, Mr. Root of Rhode 
Island. (Great Applause.) 


Mr. Root: Gentlemen, I think there are a great many here, 
if Mr. Clark had not pulled me up, who would not have known 
who Henry T. Root was. (Noices—Not much.) 


Mr. Root: I will say that I was informed through one of 
our leading men on my first arrival here that my name would 
probably be mentioned in connection with the office of president. 
I tried to dissuade him from using it. I really felt that I was 
not the proper person to preside. I do not know personally a 
great many who are members of the society, and another thing, 
I have arrived at the allotted age of three score years and ten 
and think that the burdens of life should be taken easily ; though 
I do not think this is a very burdensome office. Another thing, 
years ago I got tired of hearing declamations when I was a mem- 
ber of a good many societies, and I think it is a very poor policy, 
and I concluded that if I was ever nominated for an office I 
would not decline, and if the people who nominated me had 
made a mistake I would throw it back upon them. Now while 
I think that you could have done better, and while I know that 
you have paid a compliment not to me, but to Rhode Island, in 
that light I accept the position, knowing that it is a compliment 
to Rhode Island, with a great deal of pleasure. ( Applause.) 


President: I take great pleasure in introducing our newly 
elected vice-president. We know him out there in Michigan, 
and before you get through with him you will know him. 


Mr. Joslin: I really do not know what to say. This is a 
great surprise. I am practically a new man among you, al- 
though perhaps not new in the business in a sense, but I want 
to say to you that to be elected to an office of this kind in such a 
society as this is certainly an honor which I thoroughly appre- 
ciate, and I thank you most sincerely that you have taken it into 
your heads to do a thing of this kind. All I can say further is 
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this, that having taken it upon myself to attend the meetings 
of this society, I shall continue to do so as long as I live and 
have my health, and I will meet you all, or as many of you as 
will meet me, every year from this on, not because you have 
seen fit to honor me, but because I think it is a good place to be. 
because there are a lot of good men here and a lot of good fisher- 
men and a lot of men who are engaged, at least as I think, in a 
work higher than perhaps you have all thought, in a work of 
education—and let me say what I mean by that in a word or 
two if I can. A few years ago I was trout fishing on a river 
which is pretty well known in the west and by a great many 
fishermen in the east, the Au Sable River in Michigan. A num- 
ber of men had camped down below where I was encamped, had 
fished there for a week or ten days, and when they started for 
home six or eight men undertook to carry back to their homes 
over 3009 brook trout. Every one of you here knows that such 
a feat as that cannot be accomplished. They lost the most of 
their brook trout, but that was not all; they belonged to the 
genus homo that I have dubbed for the last 25 years as the fish 
hog. At that time we had no restrictive laws with reference to 
taking away from the stream any number of fish, but such inci- 
dents as that have been discussed from time to time, and each 
man would tell his neighbor, until the state of Michigan almost 
voluntarily, without any instruction from its fish commission, 
or even the sportsmen of the state, passed a law limiting the size 
of the trout which could be taken, and the number which could 
be taken away from the stream though you stayed by it all sum- 
mer. 

Now the work of you gentlemen here has been to educate the 
business man so that when he goes out fishing he does not con- 
tinue his business. That is to say, when he is at home in his 
office he is engaged in piling one dollar on top of another ; when 
he gets out into the woods he rarely becomes a sportsman at first ; 
he simply changes the things that he is piling top of one another, 
and he piles trout instead of dollars! Well, after a few years of 
association with men like you, he discovers what he goes into 
the woods and along the streams for, viz., to change the current 
of his thoughts and to change the current of his blood, and to 
make a new man out of him, and he finds that if all-he wants in 
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the world is to get fish, the better way is to stay at home and go 
to the market and buy them; if he wants to get a new life, and 
look upon life in a different way; if he wants to get—what is it, 
doctor the uric acid ? 


Dr. Johnson: The uric acid. (Laughter.) 


Mr. Joslin: If he wants to get the uric acid out of his 
blood, let him go into the woods and see the beauty that is 
around him; and perhaps each day that he stays in the woods let 
him fish an hour or two hours, and then he returns home him- 
self an educator, himself a protector of the game and of the fish. 
Now I take it that that is the life work which you gentlemen are 
really engaged in. You are educating the people to know that 
they have all around them the means of subsistence, the means 
of pleasure, which will last forever if they will only protect it. 

Gentlemen, I thank you again for the honor which you have 
conferred upon me. (Great applause.) 


President: I want to assure Mr. Root that the burdens of 
the office are not very heavy, (until of course you get here and 
then for a day or two there is something to do) for the reason 
that you have a secretary and treasurer who do all the work— 
just shift your burdens on them. (Laughter.) 


Mr. Meehan: I would like to offer a resolution bearing 
somewhat on the business we have just had in hand, and it is as 
follows: Resolved that there be appointed by the chair a stand- 
ing committee of five on foreign relations, one member of which 
shall be the corresponding secretary of the society, whose duty 
it shall be to keep informed on the progress of fish culture, fish 
protection, and general fishery work in foreign countries, and 
to make reports to the society at each annual meeting. 

Further resolved that the corresponding secretary be the 
chairman of this committee, and that he be authorized and re- 


quested to enter into and maintain close relations with the lead- 
ing fishery authorities of other countries. 


Mr. Peabody: I support the resolution and move that it be 
referred to the committee on resolutions. 


President: It will be so referred. 
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Mr. Samuel Lovejoy of Bullochville, Georgia, presented a 
paper on the subject of What I have seen of Black Bass. 


The secretary then read a paper by Mr. Green on the value 
of aquatic plants. 


Mr. Titcomb took the chair. 


Mr. Charles G. Atkins then read a paper entitled The Utili- 
zation of Neglected Fishes. 


President: We have tomorrow five papers to be presented 
from members that are here, and two of them are illustrated, 
and if it is the pleasure of the society they will be given in the 
forenoon and then we will try to finish up in the afternoon. 


Mr. Joslin: I wish to make a committee report at this time, 
of the committee on resolutions, in regard to organizing. 


The committee met directly after the meeting of this body 
this morning, including the mover of the resolution, and after 
some discussion in which all the members of the committee par- 
ticipated, we unanimously agreed that the organization was not 
desirable, for one reason in particular, and that is, that it would 
require at least one meeting a year of the society in some named 
place in the articles of association, and as we meet only once a 
year it would practically destroy the society itself; and therefore 
the committee unanimously report that the resolution be not 


adopted, and that we do not organize under any charter or any 
laws of any state. 


I move the adoption of the report. 


Seconded and unanimously carried. 


Adjourned to 9:30 a. m. sharp, the next day. 
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Thursday, July 28, 1904. 


Same place, July 28th, 9:45 a. m. meeting called to order 
by the president. 


The president called for the report of the committee on class- 
ification of bass. 


Mr. Seymour Bower: The committee as a whole is not pre- 
pared to make a report. But so far as my personal views are 
concerned, as to the grading of bass, I stated them yesterday. I 
would divide the fish into fry, advanced fry, baby fingerlings 
and fingerling. Advanced fry are fish up to an inch and a 
quarter in length; baby fingerlings from one and one quarter to 
two inches; or instead of baby fingerlings they might be called 
small fingerlings or half fingerlings, whichever term you prefer 
to use; and fingerlings from two inches up. 


President: I heartily agree with Mr. Bower on this matter ; 
but a short time ago I had a letter from Mr. Ravenel, the other 
member of this committee, and he said he would like to have 
Mr. Bower and me give him our views and he would then ex- 
press himself. So I think the matter had better be deferred until 


next year, and the committee no doubt will make a full report at 
that time. 


Dr. F. M. Johnson of Boston, Mass., then gave a resume of 
work that he has been doing during the past year in the raising 
of western charr in eastern waters. 


Dr. Smith: I desire to bring up a little matter that is not 
wholly disconnected with the subject that has just been discussed. 
This work on fish diseases to which Mr. Whish has referred 
marks an epoch in fish culture, and the author of it Prof. Dr. 
Bruno Hofer of Munich, is very prominent in fish cultural and 
other fishery work in Germany, and I think it would be eminent- 
ly proper for this society to elect him an honorary member, and 
I propose that we take that action. While on the subject of 
honorary members there are two or three other foreigners, prom- 
inent in their different lines, whose names I would also like to 
recommend for this purpose. 
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Mr. Charles E. Fryer, supervising inspector of fisheries, 
Board of Agriculture and Fisheries, 3 Delahay St., London, 
England. 


Dr. J. Lawrence-Hamilton, M. R. C. S., 30 Sussex Square, 
Brighton, England, who is doing admirable work for the develop- 
ment of the fisheries of his country. 


Prof. S. Matsubara, President, Imperial Fisheries Institute, 
Tokyo, Japan, and Dr. K. Kishenonye, Imperial Fisheries 
Bureau, Tokyo, Japan. 


The gentlemen were unanimously elected honorary members 
of the association. 


Dr. Smith: I ask that the secretary notify them of their 
election. 


President: That will be done. 


Mr. 8S. G. Worth then read a paper entitled the Recent Hatch- 
ing of Striped Bass, and Possibilities with Other Commercial 
Species. 

Dr. Johnson: I would like to propose as an honorary mem- 
ber, Lord Denbigh, Col. of the Honorable Artillery Company, 
London, England. He has been doing the same work in Lon- 
don that I have been trying to do here. He has put the rainbow 
trout in all the parliament ponds; he is a true sportsman and an 
enthusiastic gentleman . 


Carried and so done. 


Mr. Titcomb: It seems to me that this meeting has got so 
far along that we can safely do it, and I therefore propose a vote 
of thanks to the retiring officers for their efficient services, as a 
result of which we have had such a successful meeting this year. 


Motion seconded, put by Mr. Titcomb, and unanimously 
carried. 


Dr. Smith presented H. F. Moore’s paper on the subject of 
Progress of Experiments in Sponge Culture. 


President: We will take up Mr. Dinsmore’s paper. He 
will give us a short synopsis of his lecture. 
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Mr. Dinsmore: Mr. President and Gentlemen of the so- 
ciety: The particular condition of affairs which exists makes 
it pertinent to ask the question, who is getting the best of it at 
this time? I escape the difficulty of talking to you and you 
escape the difficulty of listening to me. I regret that I am 
unable to show you the pictures which I had brought here, ob- 
tained through one of the most interesting experiences which 
has ever come to me in my connection with the work of the Uni- 
ted States Fish Commission, that of collecting black spotted 
trout eggs in Yellowstone Park. Doubtless many of you are 
familiar with the wonderful character of that country, with its 
geysers, its hot springs, its remarkable canons and its great lake 
and river systems. When the president came to me and asked 
me what I would do in relation to my paper, in consideration of 
the fact that we could not have the lantern, I thought I would 
read you some portions of my paper referring particularly to fish, 
but I think I had better not do it. It is getting late, you are 
doubtless somewhat wearied, and I just wish to say that I will 
try and be at your meeting next year, and if you care to listen 
to me at that time, and see the pictures which I was able to 
secure, I will be very glad to show them to you. 


President: I want at this time to say that the Hon. George 
M. Bowers has been with us all the time. He has not taken 
any part in the meeting but he has been with us heart and soul I 
know, and we want to hear a word from him. 


Mr. Bowers: Mr. Chairman and fellow members of the 
American Fisheries Society, when I left Washington I resolved 
not to participate in the discussions-that we might have on this 
occasion. I did that for fear that some people might miscon- 
strue and accept as official any statement that I might make, but 
having witnessed this the most important meeting to my mind, 
of our society, I cannot refrain from expressing my gratitude 
and my appreciation to each and every one of you for the interest 


you have manifested on this occasion. 

On behalf of the Bueau of Fisheries as well as the society, I 
wish to congratulate our worthy president upon the magnificent 
manner in which he has presided. He has proven to be one of 
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the most successful of parliamentarians, and I am certain a most 
excellent disciplinarian. (Applause.) 

So many encomiums have been passed upon the secretary 
from time to time that F am sure what I have said about the 
president applies also to him, (Applause) and under the cir- 
cumstances I hardly think it is necessary to throw additional 
bouquets at him. I do not feel that it should fall upon me to 
deliver the benediction if this is the wind up and the finish, but 
I desire to present further too for your consideration, a hope 
that it maybe the pleasure of this society to elect Hon. Victor H. 
Metcalf, the present secretary of the Department of Commerce 
and Labor, as an honorary member. 


I thank you gentlemen for your attention. (Applause.) 


Mr. Victor H. Metcalf was then unanimously elected hon- 
orary member of the society. 


Mr. Bowers: I deeply appreciate the fact that you selected 
White Sulphur Springs as the place of meeting for next year. 
I say this as a West Virginian. I hope that every individual 
present, may on that occasion come down into the mountains of 
that little mountain state, and I assure you that you will find 
some of that old time, genuine southern hospitality, for which 
we at least, to some extent have created the impression through- 
out the country that we can have and give; we want every mem- 
ber here, his friends, uncles, aunts and cousins to come down to 
White Sulphur Springs next year. (Applause.) 


President: Gentlemen of the American Fisheries Society, 
I do not know but what it would be proper for me at this time 
to say a word or two, as our honorable commissioner and ex- 
president of this society has been so kind as to say what he did, 
throwing bouquets, ete. 

I have not tried, gentlemen, to distinguish myself at all. 
One year ago when you elected me president of this society, I cer- 
tainly considered it a very high honor, and I cannot help but 
feel still more that it is a very high honor indeed to have been 
president of the American Fisheries society. Gentlemen, our 
meeting at Woods Hole was certainly a grand one, and you will 
perhaps remember in my short talk at the opening of the meet- 
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ing, I asked if we could not make this still better. I do not 
want to say that it has been made better, but it does seem to me 
that it has been a grand meeting. Here it is almost impossible 
to close up our work in three days. 1, as well undoubtedly as 
some of the older members, Dr. Henshall, Dr. Bean and some 
others, can remember the time when we had a hard job to keep 
the thing going one day, and we had to meet a little while and 
adjourn, but we cannot find time to have any fun here, and I 
predict in the very near future we will certainly have to have four 
days session instead of three. Our membership is growing and 
the American Fisheries Society is certainly growing, and I ap- 
preciate it greatly to think I have had the pleasure, and it has 
been a pleasure, of presiding at this meeting. I hope I have 
done fairly well and I now, after the adjournment of this meet- 
ing will take pleasure in stepping down on the floor with the 
ex’s and try to have some fun in the argument. The only thing 
here that has bothered me has been to keep my chair. It has 
been impossible for me to do so all the time, as you have seen, 
but I should have liked to take part in the argument and discus- 
sion of every paper. I thank you gentlemen. 


Mr. Titecomb: I do not know but what I am going to take 
up a lot of time, if you take the question up, but there is a 
standing committee that has not been discharged, on the ques- 
tion of the size of fish, and what they shall be called, fry, finger- 
lings, yearlings, etc. 


President: The two members of the committee that were 
here, had a little talk (Mr. Seymour Bower and the President) 
and I suggested that we ask that the committee be continued and 
report next year because Mr. Ravenel had written me that he 
would like to hear from Mr. Bower and me, and then he would 
give his views. He did not ask us to close the matter up. I 
would therefore ask that this committee be continued. 


President: It has occurred to me all through this meeting, 
because the reporters have run to me and run to the secretary, 
treasurer, and the individual members, that this society should 
have in the future, some one to act as a press secretary. Our 
newspapers do not get the report as they should. They give al- 
together too much of one thing and not enough of another. Now 
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I think that is a matter that we should take up at our next 
meeting, to have some one act as a press secretary. If we could 
have some of our newspaper men do that it would be advanta- 
geous; because I tell the reporters something, Mr. Peabody does 
the same, and they do not get it as they should. I trust mem- 
bers will take that matter under consideration and provide for it. 


Mr. Titcomb: I move that the incoming president and sec- 
retary be authorized to appoint and arrange for a press secre- 
tary. 


Motion seconded and carried. 


President: The committee on foreign relations are Mr. 
Atkins, chairman; Mr. Titcomb, Dr. H. M. Smith, Dr. Henshall 
and Dr. Johnson. 


The report on resolutions was read by the secretary as fol- 
lows: 


Resolved, that the Society acknowledges with the deepest 
appreciation and thanks, the courtesy extended by Mr. James R. 
Keenan for the delightful meeting place provided by him for the 
meeting of the society, and to Mr. Young for the freedom of his 
pier, and the many courtesies extended during the social hours of 
the society. 


Resolved, that the secretary be directed to send a copy of 
these resolutions to Mr. Keenan and to Mr. Young. 


Whereas, the awful and final reaper has come into the midst 
of the society and removed therefrom Dr. E. Bradley, Dr. Bush- 
rod W. James, Mr. 8. L. Griffith and Gen. E. E. Bryant. 


Therefore be it resolved by the society that the families of 
these members be assured of our heartfelt sympathy, and that 
this resolution be spread on the minutes of the society as a spe- 
cial mark of respect and sympathy, and that a copy hereof be 
sent by the secretary to the members of the respective families 
of the decased. 


Be it resolved by the American Fisheries Society in meeting 
assembled, that the society views with great interest the activity 
in the fish culture field of action, the splendid work being done, 
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and the aid given by the American Fish Culturist edited by Mr. 
E. N. Carter, and the Fishing Gazette edited by Mr. G. E. 
Jennings, and we heartily recommend and endorse both of these 
publications to the membership of this society. 


The committee on resolutions suggest to the society that the 
admirable paper on the life of the late lamented General E. E. 
Bryant, prepared and read by the secretary, Mr. George F. Pea- 
body, be spread on the minutes as a fitting tribute and memorial 
to General Bryant. 


The foregoing resolutions were unanimously adopted and the 
society then adjourned sine die. 


~ 


PART I. 


SCIENTIFIC PROCEEDINGS. 


A Tribute to Hon. E. E. Bryant 


BY GEORGE F. PEABODY, APPLETON, WIS. 


Mr. Peabody: (Before reading paper.) The older mem- 
bers of the society who have been in the habit of attending the 
meetings, are familiar with the cheery personality of Gen. 
Bryant. Those who have not had the pleasure and opportunity 


may learn something from what may be said regarding him, of 
his life and character. 


I have been asked by the President, and the executive com- 
mittee, because of my long acquaintance, to say a few words in 
memory of our late President and active member, General E. E. 
Bryant of Wisconsin. 

I wish that I were better fitted to perform this duty, and 
that I were better able to choose fitting words to express my sor- 
row and grief for the loss of such a friend, and my admiration 


for his admirable qualities. 

A year ago we parted at Providence with one who had en- 
deared himself to every member of the American Fisheries So- 
ciety with whom he had come in contact. 

General Bryant left us to go to his old home in Vermont for a 
brief visit, was taken ill, recovered sufficiently to accompany 
home his son-in-law (a physician) who came on from Wisconsin 
to care for him. The General died suddenly and peacefully in 
a sleeping-car between Toronto and Chicago. 

As President of the Wisconsin Fish Commission, his interest 
in fish culture and encouragement had advanced the commission 
and its work to the highest rank. 

So interested was the General in the work of the American 
Fisheries Society that he attended regularly every meeting, urg- 
ing the other members of the commission to attend. 


Resolutions adopted by the Rhode Island Fish Commission : 
Providence, R. I., Sept. 10, 1903. 


At the regular meeting of the Commissioners of Inland Fish- 
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eries of Rhode Island held this tenth day of September, 1903, the 
attention of the commissioners was called to the fact of the death 
of General E. E. Bryant on the tenth day of August, A. D. 1903, 
it was unanimously resolved that the following minute be spread 
on our records and that a copy of the same be sent to the family 
of the late General E. E. Bryant. 

We knew General E. E. Bryant from an acquaintance formed 
at four annual meetings of the American Fisheries Society. We 
regarded him as easily the peer of any of the members of that 
society of able men. 

We learned to regard him as a personal friend. 

We loved him. 

The different associations and societies of which he was a 
member must feel that they have lost a strong man. 

Words are inadequate to express our heartfelt sympathy for 
his family which we hereby extend, in this their great bereave- 
ment. Henry T. Root, President. 

P. Morton, Secretary. 


In my years of close association with the General I had grown 
to love him, as did all who came in contact with his simple kindly 
nature. There was no bitterness in his soul, cheerful always. 
His never failing humor lightened every hour spent in his com- 
pany. 


I cannot do better in speaking of the General than to draw 
from the eulogy paid General Bryant by ex-Senator and ex- 
Postmaster General William F. Vilas, at a memorial service held 
at the Fuller opera house, Madison, Wis., last May, nearly a year 
after his death. All that was then said I would say, aye, more of 
my dear friend. 

Here in the presence of a thousand people who had gathered 
to do honor to General Bryant, his former law partner and neigh- 
bor for thirty years, Senator Vilas, paid a tribute of which few 
men are worthy. I shall make a few extracts from this eulogy, 
one of the truest, finest, and most beautiful tributes ever paid 
a worthy man. 

In the Fuller opera house Sunday afternoon, May 29, 1904, 
Senator William F. Vilas paid a beautiful and appreciative trib- 
ute to his intimate friend of thirty years, the late General E. E. 
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Bryant. The auditorium was filled, and the tender yet eloquent 
eulogy was followed with a sympathetic attention most sincere. 
In a corner of the parquet, at the front, the national colors, 
folded and draped, were placed by the patriots of the Lucius 
Fairchild post of the Grand Army who came in a body. Deans of 
the various departments at the university occupied the stage, 
with the speaker, the university glee club, and Dr. C. R. Van 
Hise who presided, and boys of the law school, many score, state 
officials, members of the supreme and other courts, of the uni- 
versity faculty and of the Madison public in general composed 
the hundreds who testified their affection for the distinguished 
dean by their presence. The exercises were under the auspices of 
the university faculty, and were arranged by a committee com- 
prised of Professors R. M. Bashford, W. A. Henry and Storm 
Bull. The glee club sang sweetly both before and after the ad- 
dress. Senator Vilas spoke, it was evident, from th depth of a 
heart deeply touched. 


SENATOR VILAS’ TRIBUTE. 


I address you at the invitation and on behalf of his associates 
of the faculty, in attempt to portray the life and commemorate 
the excellence of Edwin Eustace Bryant, late dean of the college 
of law in the University of Wisconsin. We would testify respect 
and affection for this good man lost to us; regardful of his faith- 
ful labors in education of men, of his learning, his lofty aims, 
his inspirational. power, his noble attributes of character; with 
love that entwines his cherished memory like a blossoming vine, 
rooted in his rich amiability and redolent with the sweetness of 
his soul. 

The tribute will be prosperous accordingly as the portrait of 
the man shall be true, his doings fairly told. For he needs, as 
we think, no ascription of virtues not undeniably his own, no 
adjectives of mere eulogy; no borrowed plumage or perfumed 
speech. He shall be lauded for no majestic greatness of intellect, 
no masterful stature among his fellows. But in what he truly 
was, noble in spirit, zealous in labor, eager for usefulness to oth- 
ers, gentle and sweet in intercourse, self-sacrificing and tender, 
seeking always that men might be better and happier for him; 
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there will be found the attributes, in riches, which must worthily 
keep his memory green. 

What matters it that in not all things he had the power some 
other might possess; that in not all undertakings he climbed the 
possible heights? Be sure his ideals fell not below the justest 
aims; be sure if any rose higher it drew not envy but encourag- 
ing cheer from this honest heart whose delight was in good 
things well done for men. 


Our purpose is no obscuration by clouds of praise, but to 
limn in just and clear .perspective, the true image of the good 
soul which, casting its earthly cerements, has obeyed the master’s 
call. Yet my foot trembles on the threshold of trial and desire. 
For he was my intimate friend, and for more than thirty years 
we footed the path of life in close companionship. I loved him; 
I know he loved me. 


Beyond the holy circle of family and fraternal tenderness, 
none other ever so familiarly permeated all the byways of my 
aspirations, purposes, thoughts, and work; none other was so in 
and out of me, joyously welcome at every hour, none so cheering, 
soothing, helpful, faithful, so honestly to rejoice in things ap- 
proved in the doing; alas! not so to palliate shortcoming in ends 
or deeds. What would have been, must be, life with no such 
friend! What a boon from heaven, at one’s right hand to have 
such true and trusty sympathy, tender as woman’s, yet sturdily 
strong in intellect and righteous in character to sustain and 
share, with unbending spirit, the projects, studies, aspirations, 
yea, indignations, which the problems of life force upon every 
stirring mind! How lighter lie the burdens of care, of deep- 
moving mediations, when there is a yoke-fellow in trusty inter- 
course, to share, with responsive counsel! Earth can proffer, be- 
yond the bounds of domestic bliss, no better joy! If by and bye 
such ties are renewable, the mortal stroke knocks indeed, at the 
door of happiness and heaven. 


BOYHOOD. 


Bryant was born among the rocky ridges of the Green moun- 
tain state, at Milton in Chittenden county. 
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DEAN OF THE LAW SCHOOL. 


Early in 1889 President Chamberlin was seeking a dean for 
the college of law. Applying to me to take the post, I pointed to 
Bryant as a prize. Senator Spooner, who intimately knew his 
fitness, cordially joined in effective commendation; and when 
the General came home on the first of May, the crowning work 
of his life stood assigned to him. His labor of preparation be- 
gan at once; his instructional service with the opening of the 
university in the autumn of 1889. Fourteen years of unbroken 
continuity followed; how ardent, severe and self-sacrificing few 
beyond his household circle entirely realized. I sometimes ad- 
monished him that his application was excessive, but with small 
effect. His devotion was not simply conscientious; he burned 
with appreciation of the high duty his position demanded for 
usefulness to the university and to the profession. He saw its 
possible value to others far beyond a gratification of personal 
ambition, to be worthy in it, indeed, was all his ambition, deeply 
feeling it to offer his last and noblest life performance. And he 
felt the due measure, and chiefest means, to success in it, was 
assiduous, untiring industry, to work with all his might to make 
avail of the utmost limit of his talents. He never paused to 
inquire what might be demanded of him, what would be taken 
as satisfactory by the governing authorities. The simple ques- 
tion was, How can I do more to promote the good end ? 


HE WAS TIRELESS AND UNSELFISH. 


This fervor of spirit was well illustrated in his assumption 
of a class at the capitol. It happened that there were many 
ambitious youths in the state’s clerical service who desired in- 
struction in the law but were denied by their employment attend- 
ance by day upon the lectures of the college of law. One of them, 
W. F. Dockery, now resident in St. Louis, may tell the story: 

“Tn the fall of 1891 some fifteen of the employes about the 
state capitol, I being one, resolved to read law. Our duties made 
it impossible to attend lectures on the hill. Plans to secure the 
services of various lawyers and judges in the city to direct us in 
our work were suggested. After investigating, our committee 
reported the outlook for getting us on a working basis as dis- 
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couraging. Finally, the committee waited on Dean Bryant for 
suggestions on ways and means, not for a moment expecting his 


services. Without a moment’s hesitation or apparent thought of 


the additional labors he was assuming, he said, ‘Go back and tell 
the boys I will see them through myself.” We were jubilant ; the 
way to the honors and emoluments of the legal profession seemed 
cleared of all obstacles. Daily for two years he met us at the 
capitol, and helped us over the hard places of the law. Often he 
was well nigh exhausted with the burden of the day, but there 
was always that genial smile and that kindly light in the eve 
which, with the youngster, never fails to put discouragement to 
flight. As for remuneration, he would have none of it. “The 
pleasure it gives me to be able to help you up the first few rounds 
of a great profession is worth more than gold and silver to me,’ 
was his reply.” And Mr. Dockery with other comment, well add: 
‘Not the least of the benefits we got out of our law course was 
the opportunity of knowing so sunny and lovable a personality.” 

The story is characteristic. Appeal to his generous enthu- 
siasm was never vain. The auxiliary service so inaugurated he 
continued long. It severely wore upon nervous energy. He 
pursued it with doubtful wisdom, sacrificing hours demanded 
by nature for vital reparation; and was compelled at last to 
vield. But that was Bryant—striving to exhaustion. 


WONDROUS IN SYMPATHY. 


His sympathy with young men was exquisitely keen and 
tender. He warmed with admiration and pride to all whose apti- 
tude and progress gave promise; to those of good parts but slow 
comprehension he was patient, inventive of suggestion, fertile in 
illustration, inspiring, and to them naturally weakest yet sin- 
cerely ambitious of learning, he was considerate and untiring 
in his efforts to aid. 

Another writes: “I was working my way through the law 
school, had a position down town paying a small amount month- 
ly. At the beginning of the second year I had saved but half of 
fifty dollars tuition. I asked the dean to accept half and wait 
for the balance. He said the matter was beyond his jurisdiction. 
‘But,’ he said, ‘come to my house in the evening and I will give 
vou my check for fifty dollars and you can let me have it back 
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when able.’ I had been a little nervous during the interview, 
and when the dear old man laid bare his affection for me in that 
generous way, the quick tears sprang and the rest of the inter- 
view was hurried and short. I thanked him as best I could and 
got out. I made other arrangements to pay the tuition and 
might have thought the offer lightly made had not I met the 
General in the hallway two days later, when he drew me to a 
corner, put his arm across my shoulders, and said, “You haven’t 
been up to get that check.’ I explained and he assured me that 
1 must always feel that when in difficulties I could go to him, 
he was always ready to help ‘his boys.’ ” 

That was, indeed, but simple truth. His benefactions were 
many; nor ever, I think, did deserving students lack his aid. 
These contributions sometimes “fell on stony ground,” but mis- 
takes did not impair the flow of his sympathy or help. 


GIVES UP VACATION. 


Another form of its manifestation was the surrender of vaca- 
tion rest in aid of some behind in work, or who, from necessity, 
sought graduation in less than the prescribed time. 

An instance from one such: “During the summer vacation of 
1890, I, with fourteen other law students, put in three months 
with Dean Bryant at his residence, receiving private instruction, 
so that we might pass the examination for advancement to the 
senior class the following year. Of course we all expected to pay 
for his time and trouble, but he absolutely refused any compen- 
sation, saying: ‘I was a poor boy once and know how hard it is 
to get started in life.2 So we all chipped in and bought him a 
revolving bookease, which, by the way, he was badly in need of, 
and arranged to have it deliverd during our last recitation at 
his house. It was brought in and presented by one of the boys 
and I shall never forget the scene. Tears trickled down General 
Bryant’s cheeks and he was so overcome by emotion that he was 
unable to respond without considerable effort. I am sure Dean 
Bryant prized this small token from the boys more than he would 
a money consideration for his services.” 


NEVER AN UNJUST PENNY. 


In all the intercourse of his years with fellow men outside it, 


Thirty-Third Annual Meeting 
if he left one enmity to upraid his memory, it was in a scoun- 
drel’s heart. For so upright and unexacting was he in all his 
dealings that, whatsoever he received of possessions, of happi- 
ness, of good fame and honor, came always short of his true 
deserving. I dare affirm with no shade of doubt that never in all 
his days did he acquire an unjust penny, do an unworthy deed, 
receive award of merit not entirely his due. If, in any error of 
judgment, any slip of haste, he mistakenly dropped a word of 
harm, quick atonement followed its discovery. 

I have recounted as his shining achievement of what men call 
greatness: no lustrous triumph in advocacy at the bar; no 
supremacy in the state, no preeminence in arms, no wondrous 
writing. But it may be truly said, if all men were as he, the 
greatness of any would be little needed. Among such a people 
peace and kindness would discard necessity of warriors, states- 
men, courts, officials, requisite now to master passion, fraud and 
wrong. Yet though his ambition aimed at lower flights, it led 
him where his usefulness to fellow men attained to the best per- 
formances his gifts from nature enabled. Could he render better 
account for the talent given by the master? A sweeter soul of 
human kindness, gentleness, devotion and good will, a spirit of 
higher rectitude and purity, the angel of death has rarely ush- 
ered to the realms above. If amidst the greedy strifes of earth, 
it may not be here a treasure of enduring memory, let us rejoice 
in the faith which assures him an eternity of recognition in 
heaven. 


DANGER IN SHIPPING CANS. 


(Notes of experiments made at the Cold Spring Harbor 
Hatchery of the New York Forest and Game Commission. ) 


BY M. C. MARSH, U. S. BUREAU OF FISHERIES. 


Fish culturists and hatchery men generally may be interested 
in the following brief summary of experiments made at the Cold 
Spring Harbor station of the New York State Commission, with 
galvanized iron and brook trout. I do not know that fish cultur- 
ists have regarded this material as perfectly harmless but I believe 
it is more injurious than is generally supposed. I began with 
McDonald hatching jars using only two fry to the jar, and spring 
water at about 61 degrees F., keeping the water cool by standing 
the jars in cold running water. There was no change of water 
within the jar during the experiment. In the first trial 288 
square inches of galvanized iron strips were placed in the jar and 
the fry were killed within fifteen hours. In the second trial 144 
square inches killed them within twelve hours. In the latter case 
the area of galvanized iron exposed to the water was much less 
than would be the case were the jar made of or lined with this 
material. Under the same conditions but without the galvanized 
iron two fry will live for days in one of these jars. 

I next tried galvanized iron transportation cans. In general 
the result is about the same. Fry are killed within within nine to 
twelve hours in such cans when the inside surface is unpainted or 
unprotected in any way, and the water stands. It did not make 
much difference how much water the can contained. In these 
cases only a few fry were used so that the water did not require 
artificial aeration during the experiment. A similar can coated 
with tar inside, but with the other conditions the same would 
hold the fry without loss, for the given time. The cans used, 
save in one case, were new, but had been thoroughly washed with 
water. In the one old can the fry lived somewhat longer, two 
of four fry dying within twelve hours and two within twenty- 
one hours. 

One trial was made with 300 fry in a can with three gallons 
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of water, which was aerated with a dipper every quarter of an 
hour. The temperature of the water was kept between 57 de- 
grees F. and 59 degrees F. After five hours twenty-one fry had 
succumbed, the others were showing distress, and the experiment 
was abandoned in order to save the fry. A can painted on the 
inside was carried as a control during this experiment, under 
exactly the same conditions and of its 300 fry only two were dead 
at the end of five hours. 

I think one may confidently say that galvanized iron is dan- 
gerous for brook trout fry and that therefore galvanized iron 
containers unless coated in some way, are to be avoided if the 
fry are to be held long in them. Of course if there is a flow of 
water the poisonous agent will not become concentrated enough 
to do harm, but if the water stands in contact with the metal 
something goes in solution and becomes strong enough after sev- 
eral hours, more or less, to kill brook trout fry and perhaps other 
species. I suppose that it is the zinc of the galvanizing process 
which comes off. Various conditions probably may modify the 
toxicity, as for instance different waters would probably dis- 
solve the metal differently, and different galvanizing processes 
may perhaps give different results. 

I imagine that fish culturists in transporting have lost fry 
and possibly larger fish from this cause, perhaps without dis- 
covering the real trouble. Often on short trips no trouble may 
come and no doubt the conditions sometimes permit without 
harm a longer exposure than proved fatal in the few observa- 
tions I have made. Moreover fry may gradually become accus- 
tomed to water containing zinc. Some of the above experiments 
were recently repeated at the St. Louis Exposition and the re- 
sults showed a much less injurious effect for the galvanized iron. 
But the fry used were taken from the water in which zine had 
been slowly accumulating, and analysis showed it had taken up 
appreciable quantities of the zinc. 


FISH AND GAME DEPARTMENT OF THE UNIVER- 
SAL EXPOSITION AT ST. LOUIS 


BY TARLETON H. BEAN. 


The indoor exhibits of the Department of Fish and Game are 
combined under the same roof with those of the Forestry De- 
partment because of the intimate relationship between the forests 
and the waters. This building, known as the Forestr}, Fish and 
Game Palace, is 300 feet wide and 600 feet long, containing 
about four acres of gross space. It is well filled with exhibits 
coming within the classification of the Forestry and Fish and 
Game Departments in nearly equal portions. As the amount of 
space applied for in these two departments, however, up to the 
middle of July, 1904, is 353,451 square feet, and the net exhibit 
space in the Palace is scarcely more than 105,009 square feet, it 
would be surmised that the displays now installed represent 
careful selection. 

This eagerness to participate in the competition for awards 
at the World’s Fair at St. Louis was characteristic in all the 
departments. It has probably never been surpassed at any other 
Universal Exposition. 

In the Fish and Game Department there are exhibits from 
twenty-four foreign countries in the competitive class, besides 
those coming from Alaska, the Philippines, the United States 
Bureau of Fisheries, and the United States Zoological Park. The 
following countries are included in this catagory: Argentine, 
Austria, Belgium, Brazil, Canada, Ceylon, China, Cuba, Costa 
Rica, Egypt, France, Germany, German E, Africa, Great Britain, 
Guatemala, Hayti, Honduras, Japan, Mexico, New Zealand, 
Nicaragua, Peru, Portugal, Porto Rico, Siam and Venezuela. 
The following states have contributed to this department: Ar- 
kanas, California, Colorado, Connecticut, Kentucky, Louisiana, 
Minnesota, Mississippi, Missouri, Montana, New Jersey, New 
York, North Carolina, Oregon, Pennsylvania, Rhode Island, 
Virginia and Washington. 


Minnesota, Missouri, New Jersey and Pennsylvania have 
55 
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displays of living animals; with the excéption of Missouri these 
exhibits are confined to fishes and other aquatic forms. Missouri 
has a tract of more than two acres west of the Forestry building 
on which is located an artificial lake, 200 feet long and 50 feet 
wide, around which are installed enclosures for deer, black bear, 
beaver, wild cat, puma, coyote, grey wolf, red fox and grey fox. 
In connection with this outdoor space a small hunting lodge has 
been established in which are to be found a library of literature 
relating to hunting and fishing, game trophies, hunting and fish- 
ing implements, and other reminders of outdoor sports. 

Canada has six live beaver in a pool. These animals have 
made themselves entirely at home from the first and have been 
an unfailing source of attraction to visitors. Oregon has brought 
some living Mongolian pheasants of the species successfully in- 
troduced into that state some years ago. Colorado has a three 
months old black bear cub which at present is kept outdoors in 
the reservation for Missouri. New Jersey occupies the great 
swampy pool in the center of the building for large game and 
food fishes of the Atlantic coast. The complete stocking of the 
aquaria has been deferred on account of the delay in supplying 
cold water for trout, salmon, pikeperch, small mouth bass and 
other species which will not live in water of the ordinary sum- 
mer temperature of this region. Washington has hatched eggs 
of the steel-head trout and now has a supply of these eggs in 
storage awaiting the introduction of the cold water system. 

The wild game of the world is well represented also by taxi- 
dermy, skins, furs, animal products and illustrations. A single 
exhibit of furs, mounted and unmounted rugs, skins, game 
trophies, animal traps, etc., occupies a space 80 feet long and 20 
feet deep. In the exhibit of New Zealand is a fine collection of 
the heads of red deer and fallow deer, besides the mounted skins 
of the brown trout of Europe and the rainbow trout of Califor- 
nia, all of which animals have been successfully introduced in 
New Zealand within the last thirty years. Among the finest 
of the illustrations are the flashlight pictures of wild deer taken 
at night in the wilds of Michigan by Hon. George Shiras, 3rd., 
of Pittsburg, the animal paintings of Alexander Pope of Boston, 
the taxidermy of H. L. Rand of Worcester, the butterfly mounts 
of C. B. Riker of New York, the splendid series of Indian im- 
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plements shown by Mr. Miller of Elgin, Il. The game trophies 
exhibited by Canada, Great Britain, Germany, Ceylon, Egypt, 
Venezuela, German East Africa, South Africa, Guatemala and 
Mexico are especially noteworthy, while the states of Oregon, 
California, Washington, Wisconsin, Pennsylvania, New York, 
Minnesota, North Carolina, Louisiana, Mississippi, Rhode 
Island, New Jersey, Colorado, Montana and Virginia contribute 
materially to the pleasure and information of visitors. 

New Zealand demonstrates effectively what can be done by 
intelligent effort on the part of acclimatization societies and 
governments when they undertake to increase the fauna of the 
country suitable for certain forms of animal life. The intro- 
duced fish as well as the deer and other mammals have prospered 
beyond all expectation. 

In the hunting equipment the department is unusually 
strong. The development of the modern breech-loading gun 
from the primitive bow-gun through all the various steps of the 
wheellock, matchlock, hammer gun and hammerless, is well 
shown by the United States Cartridge Company in one of the 
best collections of arms to be found in the United States. The 
Winchester Repeating Arms Company has established a shot- 
proof house west of the Forestry building at which to test the ac- 
curacy of the Winchester rifles. This is open to the public for 
inspection although no shooting is done except by experts em- 
ployed by the exhibitor. Demonstrations are given twice daily, 
one in the forenoon and one in the afternoon. 

Foreign countries have also played an important part in 
this group of exhibits. The gun exhibits of Belgium, France, 
Germany, Egypt, Great Britain and other foreign countries are 
remarkably full and satisfactory. Great Britain, for example, 
has displays from ten of the leading gunmakers of the United 
Kingdom, while Belgium and France have fully as many or 
more contributing firms, and Egypt has sent a collection of her 
native weapons of warfare and the chase. The South African 
collection is not now a part of the competitive exhibit but is dis- 
played in the Anglo-Boer war concession in a separate museum. 

Fishing tackle and other appliances for angling and commer- 
cial fishery are very well represented by exhibits from several 
foreign countries as well as from the best known manufacturers 
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of the United States. Japan, as usual, has a very complete ex- 
hibit in this group. The fishery products have not been placed 
in the Palace of Forestry and Fish and Game unless accom- 
panied by models showing the methods of preparation. One of 
the most instructive live exhibits of this kind is the illustration 
of the Alaskan salmon country and of the methods of preparing 
salmon shown by the Alaska Packers’ Association of San Fran- 
cisco. This includes a waterfall and series of cascades and pools 
with mountain and lake in the background and a painted repre- 
sentation of a cannery building, boats and vessels, together with 
log cabins, a miniature cannery reproducing every detail of the 
work and samples of the preserved salmon, together with salads 
which are distributed to visitors at certain times during the day. 

The apparatus of modern fish culture is shown by Japan, 
Pennsylvania and Washington. Great Britain has a splendid 
collection of the results of deep sea investigation from the Ma- 
rine Biological Laboratory of Liverpool. 

Pennsylvania’s display includes a little waterfall running 
through a cement canal into a great pool which contains big fish. 
It has also 35 aquaria for food and game fishes of the state. 
Missouri’s tanks are arranged in a sort of grotto. Minnesota 
also has a grotto with fifteen large tanks arranged on the two 
sides of a fifteen-foot aisle. 

The Forestry and Fish and Game Palace is characterized by 
its central nave and its ends which are 85 feet wide. This feat- 
ure gives opportunity for convenient arrangement of exhibits 
and has been fully utilized in the work of installation. The 
lighting and ventilation are excellent and the presence and 
sound of falling water ada a charm which is not easily forgotten. 
The standard of installation is very high, excelling anything of 
the kind within the writer’s exposition experience. The popu- 
larity of the palace is well attested by the fact that it is always 
crowded when the attendance in the grounds is large. This is 
shown by the record of July 4, 1904, when the register of the 
California exhibit received 1,540 names of visitors. The wide 
aisles of the building were completely filled so that it was almost 
impossible to stem the passing throng. Representatives of many 
foreign countries have expressed their approval of the character 
and installation of the exhibits and the general opinion freely 
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expressed proves that the association of exhibits related to the 
forests and the waters is attractive to the public and furnishes 
ample opportunities for recreation and study. 

It is unfortunate that the componént parts of such exhibits 
should, for any reason, be widely scattered over the enormous 
area occupied by exhibit structures. It would have been far 
better if all the exhibits coming within the classification of the 
Fish and Game Department had been assembled together; the 
opportunity for comparison and study would have been greatly 
enlarged. It would indeed be far better if the various depart- 
ments of the United States government should join with their 
fellow countrymen and with the people of foreign countries in 
friendly competition; in no other way can the lesson of super- 
iority be grasped at a glance, and in no other way will the pro- 
gress of nations be best promoted. 

The Universal Exposition at St. Louis is in the judgment of 
persons best prepared to decide, the finest exhibition of the pres- 
ent condition of the world’s progress that has ever been seen. 
What is true of the Forestry and Fish and Game Departments 
is equally true of all other departments of this exposition—the 
materials exhibited and the standard of installation are higher 
than at any Universal Exposition which has gone before. This 
is the deliberate opinion of exposition experts of all countries, 
and it will be confirmed by the unanimous verdict of intelligent 
visitors. 
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NOTES ON STURGEON CULTURE IN VERMONT. 


E. N. CARTER. 


The spawning season of the sturgeon in the Missisquoi, La- 
moille and Winooski rivers—all Vermont tributaries to Lake 
Champlain—is from the first of May to the middle of June, at 
least the main run of these fish appear in the above mentioned 
rivers between these dates. In his report for 1901, Mr. Living- 
ston Stone, referring to the sturgeon of this lake, says: “They 
are doubtless spawning somewhere all summer,” and this is also 
the opinion of many of the Champlain fishermen, who have 
stated to me that late in the fall they have caught female stur- 
geon from which the eggs flowed as freely as they do in mid- 
summer and earlier. So far as the propagation of this fish is 
concerned, however, I think that the above dates may be consid- 
ered as marking the time limits of their spawning period. 

Their first appearance in the rivers is so sudden, and their 
stay on the spawning beds so short—three or four days, only, 
being apparently sufficient for the deposit of their eggs—that 
every preparation to handle them must be made in due season. 

The past spring it was decided that this work—after a lapse 
of three years—should again be prosecuted in Vermont by the 
United States Bureau of Fisheries. Upon the completion of 
the pike perch operations, therefore, arrangements were imme- 
diately begun for the collection of sturgeon eggs in both the 
Missisquoi and Lamoille rivers, and parties owning the neces- 
sary equipment were employed to do the fishing. Nets were 
operated in the Missisquoi and at various points in the bay of the 
same name, night and day from May 5th to 27th; but during 
this period only three sturgeon were captured, while in the same 
river and using this method of fishing Mr. Stone three years 
before had secured upward of thirty fish. The three taken 
this year—a large female which had already spawned, or which 
was very green, and two males—were liberated after being held 
for ten days. 

At the mouth of the Lamoille river a number of nets were 


set on May 7th, and fishing was regularly continued in various 
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localities in the river and in Malletts bay until the 26th, during 
which time four males and two females were secured. These 
were held in crates until the 29th, upon which day the entire lot 
was liberated, the females showing no nearer approach to spawn- 
ing than when captured. A heavy rainfall on May 24th caused a 
rapid rise in the river, and on the following day the nets were 
parted in midstream by the force of the current. It was thought 
that this high water would bring a run of fish into the river, 
and, as it was impossible to intercept them by means of the nets, 
work was discontinued at this point and the necessary equip- 
ment, etc., was transferred four miles up the river to what is 
known as “Sturgeon Hole,” at West Milton, where Mr. Stone 
had taken these fish in large quantities three years before. Here 
a man experienced in the “hooking up” method of capturing 
sturgeon was employed. Sturgeon Hole is a natural channel, or 
break, in the rocks forming the bed of the river just at the foot 
of the falls, above the village of West Milton. The spawning 
fish lie in this hole, which is forty feet deep, and it is impossi- 
ble to take them by any other method than this “hooking up,” 
as it is locally termed. The equipment used consists of a heavy 


hand line, a two-pound sinker, six or eight extra large fish hooks, 
and a strong pole eight feet long and about two and a half inches 
in diameter at the butt. The hooks are fastened together back to 
back, anchor-shape, and then attached to the line at distances 
of eight inches, the lowest pair being about this same distance 
from the sinker. 


The boat in which the fisherman stands having been anchored 
to the rocks at a suitable point, the weighted line is cast into the 
swift water at the upper end of the hole, and as soon as it touches 
the bottom the hooking-up is begun. This is nothing more than 
a succession of yanks, continued while the sinker is being carried 
by the current along the length of the channel some seventy-five 
feet, with the object of forcing one of the hooks into a sturgeon’s 
body. This method sounds extremely barbarous, and it was 
anticipated that the fish would be badly torn. As a matter of 
fact, however, of the fifteen sturgeon so taken, thirteen were 
hooked in the under side of the caudal peduncle, and the others 
in the thick portion of some one of the fins. Owing to the great 
toughness of the sturgeon’s skin, the wounds inflicted seemed of 
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little consequence, and the fish were none the worse, so far as 
could be seen, when they were liberated from the pens three to 
six days later. 

Of the sturgeons captured in this manner, ten were males 
averaging about thirty-five pounds, and the other five were 
females of 85, 100, 125, 140 and 150 pounds—estimated weights. 

As it was known that the eggs are thrown by the ripe female 
sturgeon as soon as she is lifted from the water, a suitable plug 
was designed and fastened to the fish as soon as captured. This 
gave very good satisfaction. It consisted of an ordinary rubber 
nipple; a piece of heavy belting leather six inches long, four 
and a half inches wide at the broad end and tapering to two 


inches with rounded corners; and a piece of elastic suspender- 


webbing two inches wide and of suitable length. The large end 
of the nipple is sewed, in an upright position, in the center of 
the widest part of the piece of leather and forms the plug. Two 
slits, a quarter of an inch apart are cut on each side of the nip- 
ple, and under the strips of leather thus formed is drawn the 
webbing which is passed around the body of the fish to hold the 
plug in position, an ordinary adjustable suspender buckle being 
used in connection with this girdle. The smaller end of the 
leather back is held well forward by means of a soft laid linen 
thread, which is tied around the sturgeon’s body just ahead of the 
ventral fins. This is to prevent the plug from slipping back 
toward the tail, which it would otherwise do owing to the taper- 
ing of the body. 

It was our good fortune this year not to secure a female that 
was ripe at the time of capture, but had we done this it would 
have been necessary to plug the vent temporarily with a piece of 
cloth, as the rubber plug could only be inserted to advantage 
when the fish is in a straight jacket. 

In the morning of May 29th it was discovered that one of 
the large females had rubbed off the plug, and had ejected the 
larger portion of her eggs. (Note: Tape instead of linen thread 
used, ete.). She was immediately placed in a straight jacket 
and the balance of her eggs secured. These were milted and 
allowed to stand in the bucket, in the milt, for 30 minutes, when 
they were washed up and a stream of running water from a near- 
by brook flowed over them. In the afternoon of the same day 
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it was found that these eggs were covered with very fine sand, and 
they were therefore placed in floating boxes anchored in the 
river. From the five females on hand 1,500,000 eggs were se- 
cured, and the entire lot was held in the floating boxes. 

- During the first 24 hours they all presented a fine appear- 
ance, and, although in bunches of varying sizes, it seemed that a 
fair percentage of them might be hatched. This hope was dis- 
pelled on the following morning when it was known that fungus 
had already attacked the entire lot. It was practically impossi- 
ble to do anything to save them, as they were like so many 
bunches of half dried glue. By June 3rd every egg was dead, 
and they were all dumped into the river. 

After handling these sturgeon eggs, it is almost incredible to 
me that they can be permanently separated and made to work in 
jars, like pike perch and whitefish eggs, as was done by Mr. 
Stone in his work with the sturgeon several years ago. A num- 
ber of the ordinary Macdonald jars were on hand for use in this 
way, but owing to the poor quality and insufficient quantity of 
the only available water supply they were not brought into ser- 


vice. The eggs from one of the large sturgeon were stripped 


into a wooden pail, and, after being thoroughly milted, were 
stirred with the hand continuously for forty minutes. As long 
as the eggs were agitated in this manner they remained separate, 
but when water was added and they were “washed up” the ex- 
pected adhesion took place, and when allowed to sink to the bot- 
tom of the bucket they immediately formed into a mass. This 
mass could, of course, be broken up into small bunches, but many 
eggs were ruptured in the process. It may be possible that could 
the eggs have been placed directly in the jars in the milt, their 
separation might have been accomplished. This is one of the 
methods that it is hoped can be tried another year. 

When stripping the above lot of eggs, it was noticed that 
when they flowed over the sides of the bucket they adhered most 
tenaciously, and in a single compact layer. It was later found 
impossible to remove these with a strong stream of water from 
an ordinary garden hose. I therefore believe that as the eggs 
flow from the fish they can be made to pass over thin boards, then 
milted, and afterwards held in some wire mesh receptacle in a 
swift current of water. 
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DISCUSSION. 


Mr. Carter: Before reading what I have here I should like 
to say that it is not in any sense a paper on Sturgeon Culture, in 
the ordinary sense of the word, but rather a few notes on some 
work I have been doing in Vermont during the past spring. 


During the reading of his paper Mr. Carter said: 


I have here two pictures of a ninety-pound sturgeon contain- 
ing eggs, which I will hand around, just to show the size of the 
fish we handle. 


Mr. Titcomb: Is that a ripe sturgeon? 


Mr. Carter: No. We concluded after she was opened that 
she was within three or four days of being ripe. 


Later on during the reading of the paper Mr. Carter said: 


We found that a linen thread held the plug in position better 
than any other material that we had. 


(Near the end of the paper.) 


The floating boxes were fry carrying baskets, having thin 
board sides and perforated bottoms and ends, and we anchored 
these in the river. 


(At the end of the paper): We allowed about 50,000 eggs 
to the quart. 


President: This paper is now open for discussion. Those 
that have been interested in trying to collect sturgeon’s eggs will 
doubtless have something to say on this matter. 


Mr. Meehan: Pennsylvania has met with no success what- 
ever in trying to hatch sturgeon eggs. One trouble we found 
was in securing the two sexes. There has been an alarming de- 
crease in the number of sturgeon in our waters, and for two years 
our superintendents have endeavored to get males and females 
in order that we might undertake the work of propagation. 
Last spring they succeeded in getting several females but did 
not get a single male. Sturgeon culture :s a question that is in- 
teresting the department of fisheries in Pennsylvania exceeding- 
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iv, and if anyone has had any other experience we would like 
to hear it, and also would like to hear from Mr. Stone, who has 
had considerable to do along this line. 


Mr. Carter: I do not mean to infer by what I read that I 
doubted Mr. Stone’s statement that he separated his eggs. I 
know that he did succeed in separating them in jars at Swantan 
and West Milton also, but it was impossible for me to do so. 


Mr. Titcomb: I would like to have Mr. Stone explain how 
he did it. He is our expert on sturgeon, I believe. 


Mr. Stone: The few sturgeon eggs that we took and suc- 
ceeded in hatching we treated the same way as we usually treat 
pike-perch eggs, by using mud, sand, muck, or something of that 
kind ; we did not have any difficulty in separating them when we 
treated them in the way we did pike-perch eggs. In fact we 
had no trouble with them whatever. We put them in jars and 
they hatched out all right. 

I do not think there need be any trouble about hatching 
sturgeon eggs if you can get them impregnated. ‘The trouble is 
to find a female and male at the same time so that you can have 
milt to impregnate the eggs with. I have hunted sturgeon for 
many years in Lake Ontario, Lake Champlain, Missisquivi river 
and Lamoille river the Delaware river and Delaware Bay, and 
the only place that I know of anywhere in the country where you 
can get sturgeon eggs and impregnate them, is in the “Sturgeon 
Hole” of the Lamoille river, that Mr. Carter mentions. 

The sturgeon come up there at a certain time in large num- 
bers and continue spawning there for twenty-four to forty-eight 
hours; and if you can get them right there in the sturgeon hole 
while they are spawning you can get males and females that are 
both ripe, and if you can do that you can impregnate the eggs 
and hatch them. 


Mr. Titcomb: Do you mean they come every year the same 
day ? 


Mr. Stone: Pretty nearly. It depends upon the tempera- 
ture of the water—it must be at least 66 degrees. When the 
temperature of the water rises to 66 degrees the sturgeon will 
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come up, collect in great quantities there and spawn, and both 
sexes can be caught ripe at the same time. 


Mr. Meehan: I would like to ask Mr. Stone whether he has 
ever found ripe eggs and held those eggs in an attempt to ferti- 
lize them later, keeping them for example all the way from one 
to forty-eight days. 


Mr. Stone: No, all were impregnated at once. 


Mr. Carter: The substance stuck to the eggs so that I could 
not wash them up. They formed a sticky mass like little pieces 
of half dried glue. They stuck to the sides of the bucket, and to 
anything at all that was put in there, and it was impossible to 
break them apart without rupturing a great many eggs. 

As to the time to look for the sturgeon, you may expect them 
there from the 25th of May, on—they have been found ripe 
until the middle of June, I understand, in the sturgeon hole. 
At the mouth of the river they look for the blossoming of the 
shad-trees to determine the date of ripeness of the fish ; and some 
farmers think when the apple-trees are in blossom the fish should 
be ripe. We also looked for a water temperature, of from 66 
degrees to 69 degrees, but none of those conditions seemed to 
bring along the ripe fish. I later found them in the sturgeon 
hole when they came up during the high water. 

Since taking up this work I have succeeded in securing some 
pamphlets from Washington relating the experiences of some 
German fish eulturists in handling sturgeon eggs, and they had 
the same experience that I did, viz., that of having the eggs 
stick badly to almost anything they came in contact with, but I 
believe they have been successful in a number of instances. 


Mr. Jones: I would like to inquire what the method of 


measuring sturgeon eggs was and whether or not there was any 
variation between the eggs taken from different sized fish. 


Mr. Stone: We used to count the number of the eggs in a 
fluid ounce in the ordinary way. Mr. Carter says he counted 
50,000 to the quart. 

The eggs used to vary very much indeed. Sometimes we 
would get eggs that were twice as large as others that were taken 
and sometimes they often varied very considerably. 
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Mr. Worth: Were the eggs all one color, or were there any 
markings on them? 


Mr. Stone: They seemed to be all alike, but they are very 
much marked you know. They have very curious markings. 


Mr. Worth: I never had the pleasure of seeing but one lot, 
and there were so few left in the fish that I don’t know whether 
they were in normal condition or not; but it strikes me that 
they were of a dull grayish color in general and that there was a 
dark central spot—black. That was on the Delaware River. 


Mr. Stone: That is about it. 


Mr. Carter: The eggs we had varied from a dark alive to a 
light brown, and were comparatively small when they came from 
the fish—I mean that they were probably an eighth of an inch 
in diameter, but after being in water for a while they seemed to 
swell. It is was not exactly a swelling process either, but this 
gelatinous-like substance seemed to form about the eggs, and 
the thickness of the substance was about equal to the diameter 
of the egg; so the egg was about three times as large after this 
process took place in the water as it was when it came from the 
fish. I do not know that there is any “gray” about it—this 
gelatinous substance is transparent and very sticky. As stated 
in my paper, they stuck to the side of the bucket and to boards 
so tenaciously that when we held them under the hose, with 
which we siphoned the water out of a pond above, thus obtaining 
a 15 foot fall, we could not force them off the side of the bucket. 
I presume in nature they stick to rocks, logs, etc., in the same 
way. 


President: Having had a little experience in this matter 
years ago, it might perhaps be well to bring it up, although I 
think it is published in some of our earlier reports. One of our 
superintendents now in South America, was foreman at our 
Alpena station from 1883 to 1887; and some experiments with 
sturgeon were made on Detroit River during that time. We 
did not succeed in catching any sturgeon that were full of eggs 
We got some that had partially spawned out, and we got a few 
of the eggs. There was no difficulty whatever, as Mr. Stone 
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says, in impregnating those eggs and in*getting a good impreg- 
nation. I think our record will show a hatch of something like 
90 per cent. I think Mr. Carter is mistaken in his estimate of 
50,000 eggs to the quart; and his own later remarks would lead 
one to that conclusion; for eggs one-eighth of an inch in dia- 
meter will not go 50,009 to the quart. It is true that that is 
about the size of them, and they enlarge slightly I think. (Mr. 
Carter said three times.) That was not my experience. We found 
that where they originally ran eight to the inch after they had be- 
come enlarged and water-hardened they would run about six to 
the inch. Their color after they are impregnated and water- 
hardened and have come up in shape, is that of white-fish eggs, 
such as we can get up in the northern waters of the Great 
Lakes—a little on the yellow order, but clear and transparent ; of 
course as the fish develop in the eggs you can see them moving 
right along the same as in the shad and white-fish. They are 
as easy to hatch as the grayling egg or white-fish egg. 
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Mr. Carter: Did you put those eggs in the jars as soon as 
they were impregnated ? 


President: We didnot hatch them in jars. 

Q. How did you prevent the sticking? 

A. There was no trouble about their adhering at all—any 
more than there is in pike-perch eggs. The eggs should be 
looked after carefully from the time they are taken away until 
they are impregnated and water-filled. 

(Q. How long does it take to water-fill them ? 

A. Do you mean after the eggs are taken? 

Q. Yes. 


A. I could not tell you, but the eggs were taken on Detroit 
River, and when they came to us they were brought to the 
hatchery in from six to ten hours after they were first taken, and 
were then put on trout trays and hatched. Some of them were 


hatched in the river in the old fashioned Seth Green floating 
box. 
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Mr. Carter: One of our lots of eggs was stirred forty min- 
utes and they were thus kept separate, but just as soon as the 
stirring ceased they would stick. 


Mr. Clark: How long afterwards did they stick? 


A. Until they were all lost—we could not spread them out 


at all. I think the time to spread them is when they are first 
taken. 


Mr. Buller: What method do you use in expressing the 
eggs from the female fish? 


President: I cannot tell you. 


Mr. Stone: We found we did not have to use any method at 
all. (Laughter. ) 


The sturgeon of the Delaware River is an entirely different 
fish from the sturgeon of the great lakes and Lake Champlain. 
It is called acipenser sturio, while that of the great lakes is called 
acipenser rubicundus. A sturio is a sluggish fish, while a 
rubicundus is a very active and powerful fish. 

At one time on Cisco River we caught a ripe female weigh- 
ing 140 pounds, which was a very powerful fish. It took three 
of us to get her out of the water, and no sooner was she taken out 
than with one flirt of her tail to the left she disposed of nearly 
half of her eggs, and with another flirt to the left she threw 
out the other half. (Laughter.) 


Mr Jones: How does Mr. Carter reconcile his estimate of 
50,009 eggs to the quart, with his statement as to their size? 
There must be an error there. 


Mr. Carter: Our eggs were counted very hurriedly. I sup- 
posed they were counted accurately, but even then we did not 
get as many eggs from one of these sturgeons as they are com- 
monly supposed to yield. A sturgeon is supposed to yield a 
million or a million and a half of eggs, but we did not get over 
half that number. 


Mr. Titeomb: What do you mean by the expression, “num- 
ber of eggs that a sturgeon is supposed to yield ?” 
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Mr. Carter: I referred to the staterhents given in the Man- 
ual of Fish Culture. 


Mr. Titecomb: Does that refer to the rubicundus ? 


Mr. Carter: I suppose it refers to the kind of sturgeon 
handled by fish culturists. 


Mr. Jones: Did you measure those eggs ? 
Do 


Mr. Carter: We measured half a pint and estimated the 
balance from that measurement as being 50,000 to the quart. 
We had to do our work very hurriedly and were not prepared to 
handle the eggs as we thought they should be handled. 


Mr. Lydell: I have had a little experience with sturgeon— 
very limited though. It was my good luck to have the fish com- 
mission send me down the Detroit River ten or twelve years ago 


to experiment with sturgeon. I was very successful in getting 
a ripe female and ripe male within a few minutes of each other, ° 
and they both came ashore at the same time. I immediately 


plugged the female with my handkerchief, took the milt out of 
the male, mushed it up with a stick like a potato masher, and 
left it until I got the female ready. And the method I used for 
getting her eggs was taking a big butcher knife and letting the 
eggs all fall into a tub, and then I poured the milt in and stirred 
for 34 of an hour, then the eggs were put in hatching boxes and 
we hatched something like 185,000, and had no trouble in keep- 
ing them from adhering. 


Mr. Titecomb: Did you use flat buckets ? 


Mr. Lydell: No, we used the Seth Green hatching boxes; 
we put about half a quart in a box and had a row of boxes half 
a mile long. (Laughter). The little fish I noticed were drop- 
ping through the meshes in the boxes, so I got some wire and 
held some of them until the fish commission got a professor 
there, but when he got there they were all hatched and in the 
river. 


Mr. Jones: . How do you arrive at your conclusion of 185,- 
090 fish hatched ? 
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Mr. Lydell: I did not measure them at all. It is stated 
that 1,500,000 eggs can be obtained from one sturgeon, and I 
claim only 185,000, and I do not think when I make such a 
modest estimate as that, that I should be called on for a count. 
I think fully 90 per cent hatched. It is so long ago that I do 
not think I could recall the method we used for measurement, 
but I know we measured the eggs and counted them. I think 
it was nine to the inch. The report of this work is contained 
where in the Michigan Fish Commission report. I would not 
somewhere in the Michigan Fish Commission report. I would 
not say as to the 185,000—it may have been 365,000,000. 
( Laughter. ) 


President: The records as to Detroit River were not printed 
in the report of the United States Fish Commission, but there 
was an accurate record of the size of the eggs and number of 
eggs we got, kept, and it seems to me now it is something like 
50,000. 


Mr. Lydell: I thought at that time that the hatching of the 
sturgeon was the simplest matter I ever ran up against—all | 
had to have was a butcher knife, two tubs and a couple of stur- 
geon. (Laughter.) 


EXPERIMENTS IN FEEDING FRY. 


BY DR. JAMES A. HENSHALL. 


In compliance with a suggestion from the secretary of the 
society I offer a brief paper in continuation of the subject of 
experimental feeding of grayling and other fry; but as the 
period has been so short from the hatching of the fry until the 
preparation of this paper, I have not much additional informa- 
tion to offer. 

It is a self evident proposition that by following Nature’s 
methods as closely as possible in fish culture, we will be more 
successful than by putting into practice mere abstract and the- 
oretical ideas. And this can be accomplished only by closely 
observing Nature’s ways, and preserving as nearly as possible, 
natural conditions. 

In accordance with this principle it is a wise plan to begin 
the feeding of fry before the yolk-sac is entirely absorbed, for 
it is reasonable to suppose that fry at that stage are as much in- 
clined to feed as sea-anemones and certain mollusks that are, 
like Prometheus, firmly bound to a rock, and only obtain their 
food from the water flowing over them. By this method of feed- 
ing, the fry are much stronger when the sac is finally absorbed, 
and in better condition to take and assimilate artificial food. 
This applies more particularly to fry that are supplied with 
water flowing directly from springs, which contains no natural 
food. This method, I think, is now the common practice, and 
has been followed for several years. Where stream water is 
utilized in hatcheries, it contains more or less natural food, and, 
so far as it goes, is one of the conditions observed in Nature. 

At the last meeting of the society I presented a brief paper 
on feeding alevins with blood, and also on feeding it to free- 
swimming grayling fry. ‘These experiments were quite success- 
ful last year and were continued the present season, and blood, 


ground with liver in a power chopper, was also more eagerly 
taken by trout fry than when liver and water emulsion was 
furnished. 
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As the fry of all the trout species swim in a horizontal posi- 
tion, and seek their food on the surface, in mid-water and at 
the bottom of the trough, the common practice of feeding liver 
emulsion with a feather is more successful than any plan yet 
proposed. On the other hand grayling fry swim in an inclined 
position with the head upward, apparently seeking their food at 
the surface. This is no doubt the case as they do not feed from 
the bottom of the trough, and this would suggest some other 
plan of feeding them. 

It is well-known to close observers that fry in natural waters 
are constantly picking at the leaves and fronds of water plants, 
evidently feeding on small organisms that have found lodgment 
there. In accordance with this fact, and in imitation of one of 
Nature’s provisions, bunches of water cress, which had been pre- 
viously dipped in blood or a mixture of blood and liver emul- 
sion, were suspended in the hatching troughs. The experiment 
was tolerably successful, for it was found that the grayling fry 
at once resorted to the plants and began picking off the food. 

As the troughs were needed for black-spotted trout eggs from 
the auxiliary station the grayling fry were transferred to nur- 
sery ponds, where large bunches of cress and other water plants 
were suspended and on which the food was deposited. The 
ponds were supplied with creek water, in which the fry found 
their natural food, but they continued their attention to the 
cress to some extent. This plan will be continued until they are 
old and large enough to be fed the same as trout fry; the food 
however, will be placed on the plants instead of being thrown on 
the surface. As blood and liver emulsion does not adhere to the 
leaves and stems of the plants as long as desired, it is proposed, 
another season, to mix the food with gelatine of pig’s feet or 
other gelatinous substance to obviate that contingency. 

I contemplated using spleen or milt, as I thought it would 
prove more adhesive than liver, but found it difficult to reduce 
beef milt fine enough in the chopping mill owing to its fibrous 
nature. Another season it is proposed to experiment with sheep 
or hog milt, as I am convinced that it will prove a desirable food 
for grayling fry in the earliest swimming stage. 

Before removing grayling fry from the hatchery, the nursery 
ponds are prepared for their reception a month or two in ad- 
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vance, by keeping them filled with creek water with a sluggish 
current, in order to favor an accumulation of the small organ- 
isms natural to the stream. 


DISCUSSION. 


Mr. Titcomb: That is a very interesting paper, as was Dr, 
Henshall’s previous paper on feeding blood. I do not know 
whether I gathered fully one point, and therefore raise this in- 
quiry: the principal point, Doctor, in the feeding described in 
this paper, is not in the class of food but in the method of giv- 
ing it, is not that true? 


Dr. Henshall: Yes, to a certain extent. The paper on 
blood was complete as far as it went. 


Q. You continue the same food ? 


A. Yes, but now I have a little different method of pre- 


senting it. 


Mr. Jones: I would like to ask how the cost of blood com- 
pares with the cost of beef liver. 


Dr. Henshall: I pay nothing for the blood. 
Mr. Jones: It is pretty cheap then. (Laughter.) 


Dr. Henshall: I have a butcher who understands how to 
do it. The blood must be stirred very carefully just as soon as 
it is taken from the animal, until it is reduced to a homegeneous 
mixture. 


Mr. Jones: We pay 3% cents a pound for beef liver, and 
if we can get the blood at a less cost we shall be glad to use it. 


Dr. Henshall: I pay 3 cents a pound for liver, and I “set 
em up” to the butcher once in a while for the blood. (Laughter. ) 


Mr. Cobb: He speaks of the different ways in which the 
trout and grayling take their food. He says he would use this 
method of feeding until they will take food the same as trout. 
How long will this different method be required ? 
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Dr. Henshall: The grayling are very small when hatched 
—about like whitefish fry or shad fry in size; but after being 
fed for five or six weeks you can feed them liver emulsion, and 
after that they will soon outgrow the trout. 


Mr. Cobb: I refer to the position of the food. The larger 
grayling will take their food in any place they find it, will they 
not? 


A. Why, yes, after they get to be about six weeks old; but 
they are always fed on the surface, and I am trying to devise 
some plan of mixing liver emulsion with something that will 
cause it to float longer, but I have not succeeded. 


Mr. Seymour Bower: I desire to present for the considera- 
tion of the members a model of an automatic fry feeder. It is 
a very simple thing; in fact its extreme simplicity is one of the 
main points of recommendation. It is entirely practical, we 
have tried it, and although we have only used it about a month 
there is a marked difference in the growth of the fry in the 
trough where the device is used and in the trough at the side 
of it. 

The device was invented by a man who is really new at the 
business, having been employed by us only a short time, and hay- 
ing had no previous experience in this work. 


(Mr. Bower then described the feeder as follows) : 


This feeder piece dips down into the food and at every revo- 
lution of the overshot wheel the small cup spits out a little liver 
emulsion from the aperture shown in the device. Of course the 
amount of food thrown out is regulated by the size of the cup. 
It is necessary to give this some speed, otherwise it won’t throw 
the food through the aperture. By the use of this device you 
can put your food in, go away and leave it and it will not choke 
or clog. It requires almost no extra water to run it. If the 
trough is twelve or fifteen feet long it will be well to set up a 
second feeder in the center of the trough. We think it is the 
best thing of the kind we ever tried. 

This apparatus consists of a food-containing box on the in- 
side of which are placed blocks extending the whole length of 


— 
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the box down to the floor of the box, starting an inch and a half 
from the top, leaving a flat floor an inch wide and extending the 
length of the box. This makes the interior of the box which 
holds the food, V shaped. 

The axis extends through the box sidewise three-fourths of 
an inch from the top and is held in position by a pin at the 
right hand and a shoulder at the left. 

A small scoop spoon is attached to the center of the axis which 
is caused to revolve by means of a four-bladed water-wheel at- 
tached to the shoulder. 

The box has a cover. 

An opening in front of the box is made both in the cover and 
in the bottom of the box, through which the food is thrown by 
the spoon. 


A diagram of the box is given on the opposite page. 


Mr. Meehan: We have used a similar device to accomplish 
the same end, for two or three years. 
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A.—Cover to feeding box. G.—Axis or shaft. 
B.—Handle. H.—Set pin. 
C.— Bottom. I.—Paddle-wheel. 
E.—End of axis. J.—Shoulder. 


F.—Scoop spoon. 


A YEAR’S WORK OF THE FISHERIES INTEREST IN 
PENNSYLVANIA. 


BY W. E. MEEHAN, COMMISSIONER OF FISHERIES, PENNSYLVANIA. 


Under an act of the legislature of Pennsylvania approved 
April 2, 1903, the Fish Commission of that commonwealth was 
abolished and in its place was created a Department of Fisheries. 
The Act went in to effect on June 1, 1903, and with its begin- 
ning may be recorded a new era in fish cultural and fish protec- 
tive work in Pennsylvania. 

In abolishing the Fish Commission and in creating a De- 
partment of Fisheries no fault was found with the former. It 
had done good work in fish culture; but it was felt that the work 
of fish culture and fish protection had outgrown the system, and 
that greater effectiveness in both branches would be secured 
by making the change and placing the: work under one 


responsible head. The old.Fish Commission was composed of 
six members, three of whom have been retained under the new 
Act. By the change the fish work of Pennsylvania has been 
given greater importance. The head of the department being in 
effect a member of the Governor’s Cabinet, with a rank equal to 
that of any other head of Department in the Government of the 
commonwealth. 


By the provisions of the Act creating the Department of 
Fisheries, there was an official termed the Commissioner of Fish- 
eries, and four citizens, who, together with the Commissioner of 
Fisheries, constitute an advisory board, known as a Fishery Com- 
mission. These four men are in effect members of a cabinet of 
the Commissioner and its work is as important as that of the 
Commissioner himself. 'The Commissioner receives a salary of 
$3,000 a year and his reasonable expenses. He is entitled to a 
clerk and stenographer. The clerk under the act is secretary of 
the Board of Fishery Commission. The four members of the 
Board of Fishery Commission receive no salary, but are paid 
their reasonable expenses. The Board meets quarterly. 

The Commissioner of Fisheries, by virtue of his office, is 
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President and Treasurer of the Board of Fishery Commission. 
He is also chief Superintendent with full charge of all the state 
hatcheries. He is also chief Warden, with general charge of that 
branch of the service. 

When the department went into effect there were four hatch- 
eries in Pennsylvania belonging to the commonwealth. Two 
were owned by Pennsylvania and two were on leased ground. 
The two former were located at Erie and Corry. The two latter 
at Allentown and Bristol. The hatchery at Erie was for the 
propagation of lake fishes, propagated by the jar system. The 
hatchery at Corry was chiefly for the hatching of brook trout, 
although experiments had been conducted there in the culture 
of small-mouth bass and yellow perch. The hatchery at Allen- 
town was for the propagation of brook trout exclusively, and the 
one at Bristol for the hatching of shad. The shad hatchery at 
Bristol had not been in operation for about four years, owing to 
an insufficient appropriation. Under an act of the legislature, 
known as the General Appropriation Act, $15,000 was given the 
new department for the establishment of two new hatcheries, 
one in Central Pennsylvania and one in Eastern Pennsylvania. 
Unfortunately no additional appropriation was made for the 
maintenance of the two new establishments. 

One of the first acts of the new department was to get rid of 
the two leased properties at Allentown and Bristol. The former 
had long been in an unsatisfactory condition, being in a delapi- 
dated state, and generally far beneath the requirements of the 
work. This was done by making one of the new hatcheries a 
trout station and establishing it in Bellefonte, Centre County. 
The other was to locate the river station on the Delaware river at 
Torresdale in Philadelphia County on ten acres of land, fur- 
nished by the City of Philadelphia. 

Prominent people in the City of Philadelphia, taking a deep 
interest in the fish cultural work of the commonwealth, suc- 
ceeded in interesting councilmen and others to an enthusiastic 
point on the subject, and in addition to the land furnished, the 
city councils made an appropriation of $5,000 with which to 
assist in putting the new station in working order. A further 
and heavier appropriation is promised by members connected 
with the municipality next winter. We thus have the unique 
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exhibition of a city taking an active part in helping along the 
fishery interests of a commonwealth. This may be regarded as one 
of the great pieces of work accomplished by the Department of 
Fisheries in its first year’s work. There are indications that 
some other cities in Pennsylvania will take a similar substantial 
interest. . 

The department is also an advoeate of the establishment of a 
large aquarium for the display, chiefly, of Pennsylvania fishes, 
and it has again succeeded in interesting the City of Philadel- 
phia in the project. A movement is now on foot for the munici- 
pal authorities to appropriate a sum of money for building an 
aquarium either in Fairmount Park or on the Torresdale hatch- 
ery site with the exhibit of the department at the St. Louis expo- 
sition as a nucleus. 

The Bellefonte hatchery was located early in July and with- 
in four months buildings were erected, ponds were constructed, 
the hatchery in operation, and more than two million and a half 
of trout turned out before the close of the season. There are 
twenty-three acres of land in this hatchery. All but three acres 
of which will be devoted to brook trout work. -It is estimated 
that there is available there eight thousand gallons of spring 
water per minute, more than twelve hundred of which flow di- 
rectly out of a spring into the hatching house, and the remainder 
from a stream which has its origin in two or three springs less 
than twelve hundred yards away and with a temperature on the 
hottest day in summer of fifty degrees. 

The second hatchery authorized by the legislature was located 
in Wayne County at a place called Pleasant Mount on the head- 
waters of the Lackawaxen river. An early winter prevented any 
work being done until the spring. It is designed to have this 
hatchery chiefly for the culture of smallmouth black bass, yellow- 
perch, pickerel and for experimental work in rearing Atlantic 


salmon to maturity for breeding purposes, following the experi- 
ments in this particular of the United States Bureau of Fish- 
eries. There is a small hatching house for brook trout, with 
only fifteen troughs, but with three tiers of nursery ponds of a 
design contrived by the superintendent of the station, Mr. 
Nathan R. Buller. By this contrivance it is expected that over 
a million trout can be turned out from Wayne County, annu- 
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ally. There are twenty acres of land in the Wayne County tract, 
two ponds of an acre and a quarter, each are being constructed 
for smallmouth bass. Two large ponds for yellow-perch have 
been completed and other ponds are either finished or under con- 
struction for other species of fish. 

It should be stated that the twenty-three acres of land at 
Bellefonte and the twenty acres of land in Wayne County were 
made a free gift to the state for fish cultural purposes by citi- 
zens of Centre County and Wayne County with the exception of 
two acres at Bellefonte and four acres in Wayne County, which 
were purchased. The three acres of ground at Bellefonte not 
accounted for is to be used for the propagation of smallmouth 
bass. 

The five hatcheries under the control of the Department of 
Fisheries are all, with the exception of Wayne, in operation. 
That is to say, fish have been hatched and distributed therefrom. 

Perhaps the most comprehensive method of placing before 
the Society the work accomplished by the department during the 
year will be, first, to give it in summary form, as follows: 

Department of Fisheries established June 1, 1903. 

Began the experiment of rearing whitefish fry in ponds, so 
that when planted they may take better care of themselves. 

Hatched and planted nearly one hundred millions fish in 
Pennsylvania waters, including whitefish, lake herring, wall- 
eyed pike, blue pike, yellow perch, blackbass, sunfish, gold fish, 
brook trout, lake trout and bull-frogs in the shape of tadpoles. 

Established Bellefonte hatchery and had it in operation with- 
in four months. 

Established a hatchery at Pleasant Mount, Wayne County, 
for blackbass and interior lake game fishes and began the con- 
struction of the necessary ponds. 

Induced the councils of Philadelphia to turn over to the 
Department of Fisheries a tract of ten acres at Torresdale on the 
Delaware river for the propagation of river fishes. 

Induced the councils of Philadephia to appropriate five thou- 
sand dollars towards putting the Torresdale hatchery in opera- 
tion. 

Aroused public sentiment to a point, where active steps are 
being taken to establish an aquarium in Philadelphia. 
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Aroused public sentiment to the point of taking steps for the 
establishment of an aquarium at Corry, Pa. 

Introduced system of limited apprenticeships in fish cultural 
work in the state hatcheries and appointed thereto young men 
from public high schools. 

Arranged for the hearty co-operation of the Fish Commis- 
sioners of New Jersey to better protect the Delaware river from 
unlawful fishing. 

Took part in successful efforts for a convention of Canada 
and states bordering on the Great Lakes for more nearly uniform 
regulations governing the commercial fishing in those waters. 

Established the practice of sending out published bulletins 
whenever there is anything of general interest to those affiliated 
in advancement of fish culture. 

Introduced nursery ponds in the trout hatcheries, the con- 
trivance of one of the superintendents, thereby increasing the 
capacity of the stations from two to three fold without apprecia- 
ble expense excepting for breeding fish. 

Introduced more economical methods for the transportation 
of green eggs from the spawning grounds to the hatcheries. 

Began the hatching of tadpoles with the idea of encouraging 
farmers to undertake frog culture, now known to be a coming 
valuable industry. 

Undertook for the first time the culture of lake trout on a 
large scale, the eggs being gathered from wild fish in Lake Erie. 

Undertook the propagation of goldfish for distribution in the 
publie schools for educational purposes. 

Brought to a successful conclusion experiments of the Fish 
Commission in smallmouth black bass culture. 

Began experiments in rearing Atlantic salmon in ponds to 
maturity, from which to breed fry for stocking the Delaware 
river. 

Succeeded in forming a state organization of Fish Protective 
Clubs and Societies in the various counties, to give wider interest 
in fish protective work and to give greater assistance to the De- 
partment of Fisheries. 

Reorganized the fishwarden service and placed it on an effec- 
tive basis with the results that up to the 20th of July the fish- 
wardens and constables had made 457 arrests; secured 314 con- 
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victions; and had fines imposed to the amount of $12,780, of 
which sum $9,001 were collected, and those who refused to pay 
their fines sent to jail for one day for each dollar of fine unpaid. 

The Erie hatchery was made nearly self-supporting from the 
collection of license fees from fishermen on the lake. 

Sufficient money was collected from illegal fishermen to oper- 
ate one hatchery for one year. This is made possible through 
the department’s receiving one-half the fines collected, less five 
per cent which go to the county treasurer. The other half of the 
fines go to the wardens making the arrests. 

Reorganized the constable service in the capacity of these 
officers, as ex-officio fishwardens. 

Conducted experiments for the extermination of German 
carp from the waters of the commonwealth as a dangerous and 
destructive fish. 

Built additional ponds at the Corry hatchery for the expan- 
sion of its trout work. 

Established a Press Bureau by which the work of the depart- 
ment is kept constantly before the public in Pennsylvania with 
the consequent arousing of strong public sentiment in favor of 


a great expansion in both fish cultural and fish protective work 
and which has brought forth a strong demand in all parts of 
Pennsylvania for the legislature to build and maintain hatch- 
eries for the cultivation of black bass and other suitable fishes 
which will produce at least an equal number of each species as 
the state now produces of brook trout, namely, six millions or 
more. 


All of the work accomplished by the department has been on 
less than $23,000. Of this sum $12,500 was from an appropria- 
tion for fish cultural purposes and expenses of running the de- 
partment, three thousand dollars from license fees from com- 
mercial fishermen and fishbaskets and two thousand dollars from 
fines and five thousand dollars from an appropriation to pay the 
salaries and expenses of wardens. Of course this does not in- 
clude fifteen thousand dollars appropriated for the building of 
two new hatcheries. 

In consequence of the aroused public sentiment and the satis- 
faction, which members of the legislature have expressed, there 
is a prospect of a liberal appropriation for next year’s work. 
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In the summary above no note has been made of a very im- 
portant movement inaugurated by the department, which has 
every prospect of reaching a satisfactory conclusion next winter, 
namely: the abolition of water pollution. For years efforts were 
made by the Fish Commission and others to have laws enacted 
which would put a stop to this great evil and which was doing 
more than anything else to destroy fish life in the waters of the 
commonwealth. Every effort, however, met with crushing de- 
feat through the work of industrial establishments and people 
interested in their maintenance. It was charged and maintained 
that all bills introduced were too drastic and would result in the 
extermination of many industries with accumulated capital of 
millions of dollars and would even put some small cities and 
towns out of business, in other words ruin them financially. The 
new Department of Fisheries made a careful investigation and 
found many of the allegations true. It took the stand at once, 
on completing investigation, that the Department of Fisheries, 
or the commonwealth of Pennsylvania should not destroy any 
vested industry. On the other hand, that it was not right for 
these same industries to destroy the fish. It felt also that where 
industries were established in good faith and under laws which 
existed, that it was not just for the commonwealth, or for the 
department to advocate the enactment of laws, which would in 
effect put an undue burden on those interests. It found the 
great majority of the owners of industries were in full accord 
and were ready to support any measure which would in the 
future prevent the pollution of water and the consequent de- 
struction of fish, provided, it did not practically ruin them or 
unduly interfere with the existing legal rights. After careful 
study of the whole situation the department has prepared a bill 
to meet the issue, and at the same time conform with decisions 
of the Supreme Court on this very matter. It is a bill to which 
a large number of manufacturers and persons engaged in pur- 
suits, in which there is waste, dangerous to fish life, express their 
approval of and which they have promised to support. It has 
also met the approval of every legislator to whom the draft of 
the bill has been submitted. In effect it provides that hereafter 
no new industry shall permit any substance deleterious to fish 
life to flow into any stream, and that wherever the Department 
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of Fisheries and the State Board of Health shall unite in declar- 
ing that any existing pollution is destructive to fish life and at 
the same time injurious to human life and animal life, that the 
nuisance shall be abolished at the joint expense of the common- 
wealth and the owner of the establishment from which the poi- 
sonous substance flows into the stream. By this means, if the 
bill becomes a law, there will be no new water pollution and ex- 
isting pollution will gradually be eliminated. 

The department feels that one of the very important matters 
which has engaged its attention has been the experiments to rid 
the waters of the German carp. On investigating the condition 
of the waters in Pennsylvania in which fish existed, it found a 
deplorable state of affairs, excepting in the trout streams. Ex- 
ception also ought to be made to Lake Erie and the shad fisheries 
on the Delaware. Everywhere there were reports accompanied 
by strong proof of a rapidly diminishing supply of many valua- 
ble fishes, notably the smallmouth bass. Until less than ten 
vears ago all the principal streams in Pennsylvania were well 
filled with this fine game fish, as well as other game and food 
fishes of a lesser reputation. Careful investigation showed that 
' the causes of the diminishing supply were probably from waste- 
ful methods of fishing and the destructive habits of the German 
carp. Nearly all the waters are literally alive with this inferior 
food fish, which few people, excepting two classes of the people, 
will eat. One for the sake of economy and the other because the 
fish can be killed in conformity with certain religious rites. The 
department did not attempt and does not attempt to belittle the 
importance of the German carp as an industry in the market, 
but it finds that this value does not outweigh the damage which 
the fish does to other forms of fish life. It has been proven be- 
yond a shadow of a doubt that the German carp is the most de- 
structive fish in Pennsylvania. One carp of twenty pounds 
weight was recently caught with more than three quarts of 
spawn of valuable lake fishes within it; and hundreds of other 
specimens have been captured that show nearly as bad a record 
for spawn-ating habits. There is almost a universal demand 
throughout the commonwealth for the extermination of the fish 
and the legislature has very wisely, the department believes, de- 
clared the German carp an outlaw to the extent of imposing a 
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fine of $100 on any person, who plants the fish in any waters in 
the commonwealth. There are other charges equally grave 
against the German carp, which the department has found to be 
well founded and which will explain the abnormally rapid di- 
minishing of the black bass supply in the Pennsylvania waters. 
It has therefore prepared a bill for presentation at the next ses- 
sion of the legislature towards the reduction in numbers of the 
German carp and, if possible, its eradication from the common- 
wealth. 

The relations between the old Fish Commission and the 
United States Fish Commission were for many years very close 
and the Department of Fisheries has labored to make that rela- 
tionship even closer and more cordial, and it has been met with 
the warmest kind of response. The department feels that much 
which has been accomplished during the last year was through 
the hearty assistance of the United States Bureau of Fisheries. 
I cannot close this paper without referring to its work in yellow- 
perch culture and in blue-pike culture. The blue-pike fishing 
is today the most important industry of the fishermen who go out 
on Lake Erie from the City of-Erie, and the fishermen attribute 
the abundance of that species of fish to the millions of fry which 
Pennsylvania hatches annually and plants in that body of water. 
It also observed that the demand for yellow perch in the Erie, 
Philadelphia and Pitisburg markets is increasing with each year 
and further, that there is a corresponding decrease in the supply. 
The Fish Commission had noticed the same thing and four or 
five years ago began to propagate yellow-perch in a small way. 
The department has made preparations to hatch the fish on a 
large scale. This year it hatched about two millions, which is 
but a tithe of the number contemplated and required. 

In addition to the work enumerated the Department of Fish- 
eries undertook to make an exhibit of the fishery resources of 
Pennsylvania at the World’s Fair in St. Louis. It secured four 
thousand square feet of space, erected thereon thirty-five aquaria, 
ranging from four to six feet each and the remainder of the 
space was occupied by nets, angling appliances, mounted speci- 
mens of creatures which prey upon fishes and other objects of 
interest associated with the fisheries work. The department re- 
grets that the live fish exhibit was not as successful as it hoped. 


American Fisheries Society. 91 


The disappointment was due in the estimation of the department 
to the water. Dr. Tarleton H. Bean, who is in charge of the 
Forestry, Fish and Game Building made every effort to meet the 
requirements of a good live fish exhibit, and hence any disap- 
pointment cannot be placed on his shoulders. The water of the 
Mississippi river, it need scarcely be said, is, in its normal condi- 
tion unfit for high grade fishes, such as Pennsylvania has in its 
lakes and mountain streams. Filtered water at the best cannot 
be considered as entirely fulfilling the needs of fishes like the 
brook trout for example, and chemically filtered water is among 
the most objectionable of methods employed for purification, and 
the water of the Mississippi furnished for the aquaria was fil- 
tered, it is said, by both lime and alum. As a consequence most 
of the first supply of fish sent to the exposition died with dis- 
couraging promptness. Through the efforts of Dr. Bean the 
water was subseqtiently filtered by the alum process in a manner 
which permits the maintenance of fish life. Unfortunately about 
the time that this was corrected the weather became very warm 
and the temperature of the water arose to a point where a num- 
ber of species of Pennsylvania fishes could not live and also at a 
time when some of the species taken in the second load were 
about spawning. As a consequence on the Fourth of July there 
were only sixteen species out of the original thirty-two still alive, 
and the majority were such hardy species as the catfishes, and 
the carps, and some of the surviving species had only one or two 
specimens. Dr. Bean had arranged for a refrigerating plant at 
the beginning of the exposition in order that there might be a 
good supply of cold water; but unfortunately the person, or par- 
ties, who had the contract, for installing the cold water appa- 
ratus, failed to do the work and the exposition officials neglected 
to compel him to do so. Subsequently Dr. Bean succeeded in 
inducting the exposition officials to put in a refrigerating plant, 
and when it is completed it is hoped that. Pennsylvania’s display 
of fishes at the World’s Fair may be representative of its fish life. 
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DISCUSSION OF MR. MEEHAN’S PAPER. 


Mr. Meehan: This paper was written at the suggestion of 
one of the officers of the society. 


The secretary, Mr. Peabody: I would like to ask Mr. Mee- 
han a question: Is the head of this new order of things in the 
management of the fisheries department of Pennsylvania prac- 
tically alone responsible, excepting that four times a year are 
held meetings of the four commissioners ? 


Mr. Meehan: That is practically the fact, yes sir. The 
Board of Fisheries Commission have certain duties to perform, 
both of protective work and general work, but the management 
of and responsibility for all work of the department is on the 
shoulders of the commissioner of fisheries. 


Mr. Peabody: This is a very important matter, I think. I 
know in our state and in the state of Michigan we have studied 
the question of how to make a fish commission most effective, 
and also the question of associating the protection of fish with 
the propagation of fish. In Wisconsin we have settled the matter 
te our own satisfaction that they should not be associated to- 
gether, and therefore we have distinct departments. 


Mr. Meehan: Our department is distinct from game or any- 
thing else—it is fisheries only. 


Q. But you do protect your fish, I understand ? 
A. Yes, that is true. 


Mr. Peabody: I think your state stands alone in this new 
method. It is very interesting to know how successful you have 
been in your work; and you tell how many fry etc., you have dis- 
tributed ; but I presume there has not sufficient time elapsed to 
determine what the results, even in restocking your waters and 
managing this department under this one head, are, as I under- 
stand you have been running under plan but one year. 


Mr. Meehan: Only one year. 


Mr. Peabody: This goes out in the publication of the society 
and naturally will attract considerable attention. I think many 
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states in the union are looking to better their system of fish prop- 
agation (at least to better the administration part of it) and if 
your plan is a good one, others will want it. 

I should think a fish commission that met only four times a 
year would be absent minded. I believe such a commission should 
meet oftener and get more closely in touch with the work of the 
executive branch such as that done by the superintendents of 
hatcheries and other superintendents. 


Mr. Meehan: I think the members of the Board of Fisheries 
Commission who are all present except one, will bear me out in 
the statement that they are quite able to keep in touch with the 
work of the department. 

As to the time when this new order of things was inaugu- 
rated I stated in my paper that it was begun a year ago. 


Mr. Peabody: We have here representatives from New York 
and Michigan and also Rhode Island and Connecticut and other 
states, that have fish commissions quite like the one in Wiscon- 
sin, and I would like to hear this matter discussed by them. 


Mr. Meehan: There is a danger in a matter of this kind, 
and that is the danger of politics. If you have but one man 
there is more likelihood of his being pulled or swayed than if 
you have half a dozen. There is many a man looking for a job 
who would see in the salary of the commissionership of fisheries, 
that it had a certain salary, and would say, “it is good” whether 
he knew anything about the work or not. 


Mr. Peabody: That danger might be averted if we were al- 
ways as successful in choosing a political commissioner as when 
the President chose Mr. Bowers who has proved to be one of the 
most efficient and capable United States Fish Commissioners 
that we have ever had. (Great applause.) 


Dr. Bean: I am from New York and I would like to say 
something about this carp (great laughter and applause) which 
my friend from Pennsylvania has declared an outlaw. I have no 
objection to his calling the carp names, but I want to ask Com- 
missioner Meehan why he limits this outlawry to the carp, when 
Pennsylvania has 160 kinds of fish and nearly one-third of them 
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belong to the carp family and are inverterate spawn eaters? Why 
not include the catfish, sturgeon and the western trout—the 
Dolly Varden—known to all the west coast as the worst spawn 
eater in the whole list? 


Mr. Meehan: We do not have him in Pennsylvania. 


Dr. Bean: You have the rainbow trout which is another 
guilty one. There is another spawn eater that consumes great 
quantities of the eggs of the shad; shall we outlaw him? I 
refer to the homo sapiens. (Laughter. ) 

Of course he is not a fish, but he goes around among the 
fish and we have got to treat all people alike it seems to me. 
There is a little bit of a thing in Pennsylvania called the Miller’s 
Thumb; he is not as big as a miller’s thumb, but his capacity for 
trout eggs and fry is marvelous. Some years ago the Commis- 
sioner of Fisheries of the United States had a live Miller’s 
Thumb down in Washington in an aquarian, and that little 
fellow ate about 20 trout fry inside of a minute and was still 
hungry. We have this Miller’s Thumb, or blob, or fresh water 
sculpin, all over Pennsylvania. Of the 160 varieties of fish in 
Pennsylvania, 100 are fond of eggs. Let us extend this business 
and get rid of them. 

The carp is of course a spawn eater—is an interloper; but 
the people of New York see fit to buy a quarter of a million 
dollars’ worth from Illinois every year; but that cut’s no figure ! 
The Delaware fishermen beg for opportunity to catch them—but 
that makes no difference! The people of Great South Bay, 
Long Island, are crazy about the crap, but never mind that! 
The greatest difficulty I have had with my boatmen there has 
been to get him off the carp grounds—he was so fond of it! Per- 
haps it was because they are fond of eggs and he was too—a 
bond of sympathy between them. (Laughter.) 

We ought not to go about the destruction of carp in this 
wholesale way. It may be true that we ought not to have intro- 
duced carp; I think there is a great deal of “acclimatization” so 
called that had better be left alone; but we have the carp; the 
fishermen get a lot of money out of him; and it is only fair if we 
are going to apply legislation to this fish, that we undertake also 
to get rid of all the minnows, suckers, blobs, and every other 
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spawn eater in existence. That is a logical conclusion, and 
discrimination is unfair. 


Mr. Meehan: Perhaps the reason why legislation has not 
been taken against these other fishes the gentleman has men- 
tioned, is, that God put them here in the beginning, while the 
German carp is an introduced fish, and nature in arranging this 
matter did not contemplate the unwarranted interference of 
man, and when the German carp was placed in these waters the 
balance was broken. I know very well that we have other fishes 
that are spawn eaters. We know that the eel is destructive, the 
lamprey will even enter the shad to get at the spawn; nature 
provided for that. Speaking of the shad alone, if it were not 
for the upsetting of the balance established by nature, we know 
very well that the rivers would be filled with shad everywhere. 

In regard to the Dolly Varden trout, we do not have it in 
Pennsylvania unless it has been put in by the national govern- 
ment, and we will not propagate it, and will propagate no intro- 
duced fish that we believe to be very destructive. 


I have nothing in particular against the German carp; I do 


not want to eat it—I would sooner eat monkey veal; (Laughter) 
but I do want to say that while it is a fish that undoubtedly holds 
a place in the market, while it has a large sale, and while we sell 
it in Pennsylvania markets to an amount running up to nearly 
$100,000 a year in Philadelphia and Pittsburg, yet there is con- 
siderable evidence to show that it has destroyed fish that would 
be worth more money to us. Black bass is worth more to us in 
Pennsylvania in dollars and cents than the German carp ever 
could be, and so far as its use for game and food purposes is 
concerned, the black bass is far superior to the fish that we 
have put under the ban of the law. 

The German carp not only eats spawn but is destroying in 
many sections of the country, plants that form hiding places 
for other fishes. Other counts can also be brought against the 
carp. I have heard it said that there has been no specific evi- 
dence brought against the German carp. Now I have seen plenty 
of specific evidence; I can bring volumes of it from my office, 
on the destructiveness of that fish. I have seen what the fish 
have done at various times. I have nothing particular against 
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the German carp, except as to that one thing; I am not calling 
it names ; I am stating the hard, cold fact that the legislature of 
Pennsylvania has practically declared it an outlaw by prohibit- 
ing the planting of it any longer in our waters. 


Dr. Johnson: I cannot enter into an argument like this and 
call myself anything but a neophyte; but perhaps I stand on a 
fair, even ground, and for once I can heartily coincide with the 
gentleman from Pennsylvania, and I take issue at the sweep- 
stakes expressed by the gentleman from New York. It is true 
that if we begin to exterminate a dangerous factor it would seem 
to me, as in medicine and in surgery, it is necessary to take per- 
haps one evil at a time, and take what appears to us to be the 
greatest evil. If we attempt to kill out every sort of fish that 
eats spawn, in a very little time we would have nothing left but 
water. 

I do not take issue against the German carp, because in the 
first place he is a foreigner. He has been introduced in this 
country, and there was no necessity of it, as far as I can find by 
reading, or by hearing you gentlemen speak of it. 

Now I believe it is right to declare war against him. I am 
looking at it, gentlemen, not alone from the standpoint of being 
interested in a very humble way in the propagation or culture 
of other fishes, but I am looking at it a bit, I might say, from 
the standpoint of a sportsman. In New Hampshire where I 
have established a series of ponds which I will speak to you 
about later, I have seen the brooks depleted, I have seen the 
ponds bereft, not through enemies piscatorial, but for the want 
of good laws. I have seen on the other hand, I should say, as 
great a need in some of the ponds of some of the smaller fish, 
which no doubt eat spawn when they have a chance, but in turn 
they are preyed upon by the fish that we call our game fish of 
America, by the fish that appeals to the sportsman who goes to 
the woods simple and solely for the recreation, and I hope not 
for the kill alone. Every protection offered to our game fish 
in any state I should heartily recommend. If we find that in 
the various experiments that we have succeeded in eradicating 
such an evil as the German carp has proven itself to be, then we 
can begin with other species and slowly but surely relieve our 
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waters of the natural enemies of the spawning fish classed as 
game fish, and the ones we care most about to catch. (Applause. ) 


Mr. Stranahan: I have seen a half pound black bass whip 
and drive off a 10 pound carp. I do not believe the carp is 
destructive to the black bass; and in either event he has come to 


stay. Pennsylvania cannot cut much figure in his extermina- 
tion, no matter how much she spends. 


Mr. Meehan: I have also seen a black bass drive away a 
German carp and while he was busily engaged in that occupation 
another carp destroyed the nest that the bass had been guarding. 


Mr. Leary: I have seen sun perch drive a tremendous carp 
from its nest. The idea of a carp taking eggs from a black bass 
nest is almost incredible. The carp will take an abandoned 
nest and will undoubtedly eat a great many eggs; but I have 12 
big carp in ponds where I am propagating crappie and we never 
get any crap from this pond showing that the crappie destroy 
the carp, not the carp the crappie. Suppose you take all these 
spawn eaters away, what are your bass going to eat? I will 
answer the question—they will eat one another. 


Mr. Atkins: I would like to ask whether Mr. Meehan re- 
gards the extermination of the carp as practicable. 


Mr. Meehan: No sir, I do not think it can be done. Like 
certain races of people it is impossible to get rid of them. They 
are with us to stay. 


Mt. Atkins: If it is impossible to exterminate them, I 
should judge the next best thing would be to eat them. (Ap- 
lause and laughter.) 


Mr. Titcomb: I did not intend to say anything on this 
carp question. It has been threshed over at every meeting and 
still it comes up. I was only going to say that it seems to 
resolve itself into a sectional question; it is a sectional issue. 
For instance, with our present knowledge of the carp we would 
not ship them to the waters of Maine, or the waters of Pennsyl- 
vania, but there are a great many states in the union where the 
carp today is a very valuable food fish and where the people enjoy 
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it on the table; there are places even where they enjoy it as a 
game fish to catch with hook and line. The United States Bur- 
eau of Fisheries continues to receive applications for carp, which, 
owing to this feeling in certain sections of the country and 
among the influential classes of sportsmen perhaps, are not dis- 
tributed any longer; the people who have asked for them then 
refuse to take any other fish in many instances, and are often 
quite indignant because they cannot have the carp. Some of 
them persist until they find out where they can secure the carp, 
and take them to their own private ponds. But all through the 
west there are waters that can be made very useful by the intro- 
duction of the carp, and which otherwise are practically unpro- 
ductive. I think-I have told this story once, before the society, 
but I will tell it again. When I was president of a fish and 
game association, all of the members sportsmen, some of them 
commissioners from the New England states, others commission- 
ers of fisheries from Canada, 224 in number, we sat down to a 
table on one occasion and ate carp under the name of baked red 
snapper; most of them knew they were not eating baked red 
snapper; some of the old lake fishermen told me they thought 
they were eating white fish; another one said pike-perch; all 
declared them delicious. “As you know, a rose would smell as 
sweet by any other name.” 


Mr. Meehan: You must have had Rhine wine sauce. 
(Laughter. ) 


Dr. Smith: Mr Meehan has given us an interesting ac- 
count of the wonderful amount of work a state can do in one 
short year, but it appears to me that he has accomplished too 
much, and that it would be better if three-quarters of that work 
could be turned over to states that now do nothing. But our 
admiration for the Pennsylvania Fish Commissioner and for 
Pennsylvania fish work does not extend to his black bass, more 
especially to the small mouth variety; for a black bass (and a 
small mouth black bass in particular) that would be disturbed in 
the slightest degree by a carp, is not worthy of further considera- 
tion. (Laughter. ) 


Mr. Miller: A friend of mine while standing on a bridge 
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looking down into a creek on one occasion saw a sight which 
goes to show what a smart fish the carp is. The maneuver of 
the carp referred to in this instance rivals the strategy of the 
Russians and Japanese in their present warfare. My friend 
looking down into the creek was watching a female bass guard- 
ing its spawn, noticed nine carp preceeding in parade in front of 
the bass, not one of the carp seemed to pay any attention to the 
bass until the last one was almost directly opposite the bass, 
when that carp made a dive for the spawn, and although the 
bass was only half the size of the carp it showed fight, and while 
the bass was fighting the offending carp, the other eight carp 
immediately turned in and gobbled up the entire spawn. This 
was just a little strategy on the part of the nine. They had 
planned the whole thing before they started to eat that spawn. 
(Laughter. ) 


Secretary: I would like to ask Mr. Meehan if the story that 
the carp is responsible for the Johnstown flood is true. 
( Laughter.) 


Mr. Meehan: It might be. 


Mr. Whish: I take great pleasure in listening to these dis- 
cussions and forming my own conclusions; and my conclusion 
on the carp question is, that the American fish culturist, (not 
the worthy paper of that name but the individual) has received 
an important lesson from the German carp. He has heard a 
great deal about the German carp abroad and he brought it over 
here. I do not know anything about the habits of the German 
carp abroad, but his habits here are not those of a gentleman 
among fishes. In our state we have tried to get rid of the carp 
in some of our waters in this way: We gave a permit to one city 
council to use the seines of the commission for the purpose of 
relieving a river of that fish. They took out a carload a day for 
twelve days, without any appreciable effect on the supply, and 
then gave it up. In New York, those of us who are interested in 
the culture of the better class of food fishes as well as of game 
fishes regret that the carp ever was put in our waters. It would 
be my judgment, that if carp were to be planted again in this 
country, with the present knowledge which people have of the 
carp, its range would be decidedly limited. 


i 
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Possibly the carp is fit for food. Personally I do not like his 
looks as a fish and I do not like the looks of the people I have 
seen buying him in the market. I believe he is a cheap food 
for a cheap people, and that we ought to teach those people to 
live on a good American diet, so that they may become better 
citizens. I do not think we can make good people out of cheap 
food. (Laughter.) 

Now this little matter of commissions is something we have 
had experience with over in New York state. We have had com- 
missions of five, six and seven, and now have a commission of 
one. It is my judgment that the single headed commission is 
the best commission, and I will tell you why. The commissioner 
is a business man and he does not know anything about the scien- 
tific aspect of fish culture. He treats the whole hatchery system, 
forestry system and game protection system exactly as he treats 
his own business; he expects to get results from each one of 
those departments, and if he does not he calls up the gentleman 
in charge of the delinquent department and wants to know why. 
In one case he called up a gentleman in charge of a hatchery, 
who did not seem to be holding up his end, and there is a better 
man in that place now. (Applause.) 

The wonderful success of our United States Commissioner of 
Fisheries is largely due to the fact that he is an organizer. He 
gets a first class lot of men for important places and therefore 
gets first class results—and that is what the people want—too. 
Put a scientific man at the head of a business enterprise and as a 
rule science does not bear out its reputation. It is all right for 
looking into the problems of life, but for getting the cash to work 
out those problems, it is not worth a cent. Let a scientific man 
go before a legislative committee and tell them in a general way 
what they ought to do, and the committee will say, “Look here, 
you want so much money, what are you going to get out of your 
work for it that we can tell the tax payers about?” And the 
scientist is not usually ready with the answer. So it seems to 
me that when you get down to a business enterprise—and that 
is what fish culture is, if it.is anything; it is the running of a 
manufacturing plant to produce food for the people—you get 
the best results from having a trained, active, alert business man 
as your commissioner, and he will look out that his associates 
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are men who will get results. That is the way it has worked out 
in the state of New York. We are too busy over there to pay 
much attention to the manner in which other states are conduct- 
ing their work, though we follow them pretty closely and some- 
times get some valuable information from them; but our ex- 
perience has been as I have told you. 


Mr. Lydell: I only wish to say that I wish Mr. Bartlett was 
here. (Applause and laughter.) He would show these enemies 
of the carp where they are at in four minutes. I think the carp 
was sent here as a blessing for poor people. The carp are here 
to stay and all the barrels of money we can open will not destroy 


them. I like them and am going to keep on eating them! 
(Laughter. ) 


Mr. Joslin: What I don’t know about carp is a great deal 
more than I have been told here this afternoon (Laughter) but 
I wanted to say this: nearly two years ago there were bills intro- 
duced in the Michigan legislature to allow the licensing of carp 
fishing or seining. They finally resolved themselves into one 
bill allowing seining for carp along the Detroit River, which with 
the St. Clair River and Lake St. Clair connect Lake Huron with 
Lake Erie. I did not know anything about whether carp ought 
to be seined out or not, and a committee on fishing and fisheries 
were good enough to invite the fish commissioners to come out 
and tell them what we thought about it. Well we did not think 
anything about it because we did not know anything about it— 
whether it ought to be done or ought not to be done. Then 
came certain people, (who some of them I should judge had been 
to Pennsylvania) and told us what a destructive fish the German 
carp was. It seemed to me that representing the fish commis- 
sion at these meetings I ought to find out if I could in what way 
the German carp is more destructive than other fish. This I 
tried to do and I am obliged to say, Mr. President, that after 
attending seven or eight meetings and after cross-examining 
every one making these statements, I never got from one of them 
a single definite bit of evidence that the German carp was more 
destructive of our food fishes in and around Michigan than any 
other fish of that nature. Now the fish commission have its con- 
sent to a bill passing which would allow the seining of German 


102 Thirty-Third Annual Meeting 

carp along the St. Clair River and on the shores of Lake St. 
Clair, and in a portion of Detroit River which borders on the 
state of Michigan. I have taken occasion this summer to inquire 
of the carp fishermen as to what they have found, and more par- 
ticularly with regard to what effect the German carp has had on 
the spawning beds of the small mouth bass. Along the shores of 
Lake St. Clair are probably as many spawning beds of the black 
bass as can be found anywhere. The gentleman who has done 
the most of the seining for carp told me that there were so few 
carp in and around the black bass spawning beds that he did not 
think it was worth while to run a seine there. Now I have not 
investigated it, gentlemen, to see whether that is true or not, 
but I know the man and he is a straight-forward, truth telling 
man. 


It is true that there were some small fishermen who took ad- 
vantage of the law and they would run their seines along the 
black bass beds for the purpose of seining the male bass guarding 
the beds, but they were few in number; and so far as I know 
(and I think the game wardens will bear me out in so saying) 


the carp fishermen in seining for their fish for the eastern market 
do not go where the black bass congregate, and that would lead 
me to believe that the carp are not particularly destructive of 
the black bass. 

Something has been said about the formation of fish com- 
missions. I have for a long time been personally of the belief 
that the consolidation of the work of a fish, forest and game 
commission is a natural one. As our lands are denuded of the 
forests we all know that the streams become a‘ifected, and it seems 
to me that the officer or board having charge of these matters is 
naturally very closely allied to and connected with the officer or 
board which has charge of the propagation of fish, and ought to 
have charge of the enforcement of the laws for their protection : 
and while it is not the case in the state of Michigan it has 
seemed to me that that was the logical, natural way, Mr. Presi- 
dent. The three members of the commission meet about twice 
a month, after having first selected, as we think, as good a man 
for superintendent as can be found anywhere; and when we get 
together we ask him what ought to be done for the next two 
weeks or a month as the case may be. He tells us what ought to 
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be done and then we order it done. (Laughter and applause.) 
That is really the size of the work of the Michigan fish commis- 
sion. In other words, laying aside levity, what we have striven 
to do is to get as good men as could be found in any part of the 
country to do the work that we are called upon to do and then 
see that they do it. (Applause.) 


THE WHITEFISH; SOME THOUGHTS ON ITS PRO- 
PAGATION AND PROTECTION. 


BY 8. W. DOWNING. 


In attempting to write an article upon this subject, 1 am 
aware that the first question that a majority of the members at 
this meeting will ask themselves is, “After all these years, and 
after all that has been written upon the subject, what does he 
expect to get by threshing over that pile of old straw.” 

Well I will make no apology for the endeavor, but will ex- 
cuse myself as the Irishman did who was learning to be a brake- 
man on a passenger train. 

It was his first trip, and in order that he should learn to call 
out the names of the stations, etc., the quicker, he was in- 
structed to follow the older brakeman through the train and 
repeat the names after him. 

At the first station the old brakeman came through and sang 
out, “Feryhill; change for Hartlepool, Stockton and Middle- 
borough; change for Spennymoor, Coxhoe and Trimdon; keep 
your seats going north.” 

Pat strode after him and shouted in a still louder voice: 
“Fareyhill: change for Dahore, Umphump, Tootalooral, Dider- 
ham ; change for Coxcomb, Moorham, Findham, Coldham ; kape 
your seats where you are.” 

The conductor called him aside and showed him the right 
names on the time-table. 

Pat removed his cap and said politely, “Thank you sor. I 
caught onto the music, but begorra, I didn’t just catch the 
worrds.” 

Now I have the music all right, and if I fail in producing 
just the right words to express myself, you will have to lay the 
blame to our worthy secretary, because he said “write about 
whitefiish,” and of course there was nothing else for me to do. 

It will not be necessary for me to give the general description, 
range local and scientific names, etc., as this can all be found 


elsewhere, and no better name can be found for this best of all 
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merchantable fresh water fish than just plain “whitefish,” and 
beginning with that I will try to give you some of the details of 
the work of propagating this fish as it is carried on at the Put- 
in-Bay station. 

The whitefish, like many other fishes, is migratory; its real 
home being in the deeper waters at the lower end of the lake, 
where it stays in summer presumably for the purpose of remain- 
ing in the cool water and where the food supply is more abundant 
and in winter, because that portion of the lake rarely if ever 
freezes over so as to exclude the air, and the temperature of the 
water at the bottom never falls as low as at the upper end of the 
lake where the water is shoaler. 

About the first of October as the spawning season approaches, 
the instinct of reproduction prompts it to commence its journey 
to the shoaler waters at the upper end of the lake where it goes 
for the purpose of depositing its eggs. 

The whole upper end of the lake is dotted with shoals and 
reefs which are the natural spawning grounds of the whitefish, 
and as the spawning season in Lake Erie begins from about 
November 5th to 17th, about the first of this month they com- 
mence settling in around the reefs, gradually working their way 
nearer, until by about the 10th, they have gathered onto the reefs 
in schools and the spawning season commences. 

It is at this time that the work of collecting the eggs for this 
station commences and men employed for the purpose, are sent 
out into the different localities or fields, where fishing is carried 
on, each man being provided with a keg, a pail, a tin dipper and 
a common tin milk pan. 

Upon arriving at the fishery a man goes out with each boat, 
and as fast as the fish are taken on board they are examined by 
the spawner and the eggs taken from the live fish. In doing 
this work what is known as the “dry method” is followed: The 
the pan which they would do if the pan were entirely dry; the 
eggs of the female are then extruded into the pan by a gentle 
but firm pressure of the operator’s hand passing down over the 
belly of the fish; after the eggs are all secured in this way, a 
male fish is used in the same manner, the milt from the male 
being extruded over the eggs in the pan, males enough being 
used to insure a portion of the milt coming in contact with every 
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egg in the pan, and to insure this the operator thoroughly but 
carefully mixes them, using either his bare hand or the tail of a 
small fish for the purpose. 


After the eggs and milt have been thoroughly mixed a little 
water is added the pan allowed to stand a few seconds, and then 
if the fish are not coming too fast, the eggs are carefully washed 
free of all milt, after which they are placed in the keg which has 
been partly filled with water, and thus the process goes on until 
the entire catch of fish has been handled. But in case the spawn- 
ing fish are coming into the boat too fast to admit of each pan 
of eggs being washed by itself, which is often the case, they are 
emptied into the keg milt and all, and the washing deferred until 
the eggs have all been taken, when they are all washed at once, 
the water being changed until the eggs are not only clean and 
free of all milt and any other foreign substance, but until the 
eggs have so far hardened that there is no longer any danger of 
adhesion and the eggs becoming caked in the keg or other recep- 
tacle used. 

After the eggs are taken in the manner described, if the field 
in which they are taken is near the station, they are brought in 
and if sufficiently hardened they are placed in the jars, other- 
wise they are left in the kegs and the water carefully changed as 
often as once an hour until such time as they are fully hardened 
when they are placed in the jars. 

While the eggs taken in the fields remote from the station 
are first hardened and then placed upon cotton flannel trays, the 
trays placed in a case and shipped to the station. The cases used 
at this station contain twenty one trays each, the trays being 
eighteen inches square outside measurement. 

Formerly if the eggs had to be held in the field any length 
of time before shipping, it was the custom to sprinkle the eggs 
on the trays every day or two, but if the operator is not situated 
so that he can take the eggs off the trays and wash them and 
also the trays thoroughly, and repack them again, we think it 
better to leave them dry. 

The objection to the sprinkling is, that the bottom eggs be- 
come bedded in the flannel and the wetting causes the eggs to 
form a slime which soon sours, the eggs become mouldy and 
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several good eggs adhere to each dead one and soon all are 
spoiled. 

White fish eggs are hatched in glass jars holding about six 
and a half quarts each, about four and a half quarts of eggs be- 
ing carried in each jar, and to produce the necessary current to 
prevent the eggs from matting in the bottom about one gallon of 
water per minute is used. 

The time required for incubation is from 128 to 150 days, 
the length of time depending upon the temperature of the water. 
With water at an average temperature of 3414 degrees F. 144 
days were required for the eggs to hatch during the past winter. 

When the hatching commences, as fast as the fry break out 
of the shells they flow upward with the current and pour out of 
the spout of the jar into the trough below, and eventually find 
their way down into the large fry tanks which are provided with 
fine brass wire screens placed across the lower end of the tanks 
within a few inches of the overflow, this allows the water to pass 
out but the fry are retained. 

The fry are than dipped from the tanks placed in cans or 
kegs provided for the purpose, taken out on a steamer and 
liberated in the lake, care being taken to place the fry upon the 
spawning beds where nature would have hatched the eggs had 
they been deposited by the fish. 

Care is also taken to distribute the fry over as large an area 
as possible so as to avoid putting so many in one locality that 
there will be a scarcity of food for them, the fry from the Put- 
in-Bay station being distributed over an area of about eighty 
square miles. 

So much for the propagation of the white fish, and we will 
now turn our attention to the subject of protection, not that we 
expect to say anything which will throw much light upon the 
matter ourself, but we may be able to say something that will 
lead to a discussion of the subject by those present who can en- 
lighten us, and also those who shall read the report of the pro- 
ceedings of this meeting. 

A great number of laws have been passed by the legislatures 
of the different states bordering upon the Great Lakes, some of 
them wise and some otherwise, but no doubt all were passed with 
the very best intent for the protection of the different fishes. 
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Some states have laws providing a closed season during the 
spawning period, others have laws prohibiting the taking of fish 
in certain localities during the spawning period, etc., all no 
doubt intended to work the best results toward the perpetuation 
of the fishing industry and the supply of food fish for the com- 
monwealth. 

Let us first examine the merits of the closed season for white- 
fish. If the whitefish like the basses, sunfishes and some others, 
were nest builders, paired and fertilized a large per cent of their 
eggs, and then cared for them until they hatched, and then pro- 
tected their young until the fry could care for themselves, then 
the closed season would no doubt work to the best advantage and 
accomplish all that is expected of it. 

But such is not the case, on the contrary the whitefish is what 
may be termed a school spawner, swimming over the shoals in 
schools or singly as the case may, and depositing their eggs hap- 
hazard regardless of whether there is a male fish within close 
proximity or not, and the logical result of this careless manner 
of procedure is, that but a very small per cent of the eggs thus 
deposited are fertilized, and as these eggs lie upon the bottom 
from 128 to 150 days, it naturally follows that a great many are 
destroyed by becoming covered with silt, moss and other filth, 
and still more are lost by being eaten by other fishes, water liz- 
ards, water fowl, etc., and it is safe to say that not one per cent 
of the eggs deposited naturally produce fry, and this one per 
cent stand no better chance of living and growing to the edible 
size than those produced by the fish culturist and judiciously 
planted. 

The average numbér of eggs produced by each female white- 
fish is about 36,000, and the fish culturist hatches an average of 
eighty per cent, or something over 28,000 fry to the fish is pro- 
duced, while if this same fish deposits her eggs on the reefs, but 
one per cent, or 360 fry are produced, giving a difference of 
27,640 fry in favor of the fish culturist, or for every million of 
fry produced naturally, the fish culturist produces eighty mil- 
lions. 

It is however claimed by the advocates of the closed season 
that not all the fish taken upon the reefs are ripe, and that no 
eggs can be taken from the green fish, this is true and it is 
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equally true that no eggs can be obtained from any of the fish 
caught before the spawning season. 

But it is a fact that of the fish caught on the reefs during 
the spawning season, from fifty to seventy per cent are spawning, 
and putting it at the lowest estimate, we then have an increase 
over nature of about 13,829 fry to the fish, or where nature pro- 
duces 1,000,000 fry we produce 40,000,000, besides giving em- 
ployment to hundreds of men, and furnishing a supply of the 
very best food to the people. 

Now if the above statements are borne out by the facts, and it 
is a good thing to have a closed season at all, why would it not 
be better to prohibit fishing during the months of July and Au- 
gust, at a time when it is next to impossible to get the fish to 
market in a wholesome condition, and allow the fish to be taken 
during the spawning season, when the greater per cent of the 
eggs can be secured and hatched and the resulting fry returned 
to the water, thus securing to a certainty the perpetuation of the 
industry, and furnishing a large supply of one of the most whole- 
some foods that nature has bestowed upon man? 

At the close of our meeting at Woods Hole last year, a num- 
ber of us were permitted to visit several of the private trout 
farms where they make a business of rearing fish for market, 
and supplying eggs and fry to others who are going into the busi- 
ness or who are desirous of stocking streams, and it was noticed 
that at each place the plant was equipped with a hatchery, rear- 
ing ponds and all the equipment necessary to carry on the work 
of propagation. 

Now, if it is better to have a closed season in order to let the 
fish reproduce, why have these men gone to all the trouble and 
expense of erecting hatcheries, supplying themselves with appa- 
ratus, etc., for the work? Why not, when they have the fish, the 
stream and everything under their own control, keep away and 
allow the fish to reproduce in a natural manner and in large 
quantities? Why? Because these men are in it for profit and 
they know that if they trust to nature their stock will be ex- 
tremely small, and their profits correspondingly light. 

But, says the protectionist, “Do you not then believe in any 
form of protection for the fishing industry?” Certainly we do. 
We believe in having laws made for the protection of the fish, and 
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believe in having said laws made very simple and binding so that 
there shall be no misunderstanding, and after they are made have 
them strictly enforced with a penalty sufficiently heavy to effect- 
ually prohibit the probability of the same person committing the 
second offence. 

However we realize that it is a pretty hard proposition to 
enact a general law for the protection of the fishing industry of 
the Great Lakes that will not work an injustice to some one, as 
the local conditions are so varied, that the regulations which 
would be all right and just in one locality, if enforced in another 
would drive the fishermen out of business. 

But we believe that a law might be enacted and made inter- 
state and international which would work a hardship to no one, 
be just to all alike and yet be almost a perfect protection to the 
industry, and that would be to simply have a size limit, making 
the limit large enough for each variety of fish, so that every fish 
retained for market or for the table shall have had a chance to 
spawn at least once, all fish under the size limit to be returned 
to the water with the least injury possible. 

With such a law, with a heavy penalty for having undersized 
fish in one’s possession, with a fearless officer stationed in each 
port where fish are brought for sale to enforce it, so that the 
slaughter of immature fish would be effectually stopped, and the 
work of propagation still carried on to the fullest degree, we 
believe that but a short time would elapse until the effect would 
be plainly seen and the lakes again teeming with all kinds, and 
especially with this the best of all fresh water fishes. 


LJ 


JAPAN, THE PARAMOUNT FISHING NATION.* 
BY HUGH M. SMITH. 


[ABSTRACT] 

When Fish Commissioner Bowers directed me to go to Japan 
to look into the fisheries and related industries, and thus con- 
ferred on me the honor of being the first American detailed for 
this service, I was already aware of the general importance of 
the fishing industry of that country and was well informed on 
some of its phases; but I was not prepared for the wonderful 
developments which I met with in all parts of Japan. Quickly 
dispelled were any lingering doubts | may have had as to 
whether I could learn anything of really practical application 
to the United States fisheries, and before I left I was firmly con- 
vinced that there is no country from which we and other western 
nations may learn more about fishing matters. 

My unfamiliarity with the language might have been a seri- 
ous drawback, but it really proved a blessing; for the Japanese 
government came to my relief in a most unlooked for and most 
generous manner. Experts of the Imperial Fisheries Bureau, 
some of whom I had already met in America, were detailed one 
after another to act as guides, companions and interpreters ; and 
on my entire visit, during which I travelled 5,000 miles within 
the country, I was accompanied by officials well acquainted with 
the different regions and their fisheries. Furthermore, in every 
province where fisheries were to be inspected the local govern- 
ment received orders from Tokyo to make advance arrangements 
for the foreigner’s coming, and to detail an assistant in the fish- 
ery department to remain with the party as long as it was in that 
particular province. 

In asserting that Japan is the leading fishing nation, I am 
aware that its fisheries are exceeded in value by those of two or 
three other countries, but Japan is pre-eminent— 

1. In the actual number of people making a livelihood by 
fishing. 


2. In the relative numbers of persons engaged compared 
with the total population. 


* This article, with accompanying illustrations, is published by permission of Hon. Geo. M. 
Bowers, U. S. Commissioner of Fisheries. 
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3. In the relative importance of fishery products in the 
domestic economy. 

4. In the ingenuity and skill shown by the people in devis- 
ing and using fishing appliances and in preparing fishery pro- 
ducts. 

5. In the extent to which all kinds of water products are 
utilized. 

6. In the zeal displayed by the government in promoting 
the interests of the fishing population. 

Complete statistics of the Japanese fisheries have not been 
published, and many details that one would like to know are 
inaccessible. Statistics of the catch, however, are fairly com- 
plete and are alone sufficient to place Japan in the front rank of 
the fishing nations. The annual value of the water products 
is now about $30,000,000. The fishing vessels and boats number 
nearly 500,000, of which about 18,000 are more than 30 feet 
long, and 85,000 additional are more than 18 feet long. 

One-twentieth of the entire population is fishermen. The 
latest figures available give 940,000 professional fishermen and 
1,400,000 who devote a part of their time to fishing and a part 
to agriculture or other pursuits, a total of 2,340,000, as against 
150,000 in the United States. 

The factors which underlie Japan’s greatness as a fishing 
nation are numerous, and some of them have already been sug- 
gested, such as the ingenuity and industry of the race, and the 
spirit of frugality which results in the saving of every product 
of the water. The geographical features have, of course, been 
potent in developing the fisheries—the numerous islands and the 
great length of the coast line (estimated at 30,000 kilometers) 
bringing a large part of the population within easy reach of 
the sea, so that there is scarcely any part of the empire where 
fresh fish may not be had daily and this too without the aid of 
railroads and ice. The extension of the empire diagonally 
through 35 degrees of latitude and 38 degrees of longitude is 
accompanied by a wonderful variety of water life, upward of 
1,000 species of fishes being already known, and other classes 
being correspondingly well represented. To all of this is to be 
added a great abundance of most useful products, some peculiar 
to the inshore waters, others high-sea species which come close 
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to the coast in immense droves and are perpetually renewed, 
owing to the presence of water several thousand fathoms deep 
within a few miles of the main land. 

To the attitude of the government must be attributed no 
small share in the development of the fisheries. Since the Re- 
storation, the control of the industry has been vested largely in 
the central government; and everything has been done that the 
most enlightened civilization could require to promote the wel- 
fare of the fishermen and the growth of the business. With 
characteristic progressiveness, officials have been sent to America 
and other countries from time to time to study fishing and fish 
culture, and the best methods of foreign lands have been adopted 
by the Japanese so far as applicable to local conditions. The 
Imperial Fisheries Bureau, a branch of the Department of Agri- 
culture and Commerce, is splendidly organized and ably ad- 
ministered by specialists in biology, fish culture, economic fish- 
eries, and law who can hold their own in any gathering. The 
work is conducted on modern lines, with great stress laid on 
scientific investigation as the basis for fishery legislation and 
promotion. 

The imperial government, and the various local governments, 
appreciate the importance of experimental and biological sta- 
tions in connection with the fisheries, and many such stations 
have been established and are now doing excellent work. Most 
of the stations or laboratories are completely equipped with can- 
ning and other apparatus, and experiments are constantly in 
progress to develop methods of preserving all kinds of aquatic 
products. 

An institution to which the Japanese can point with great 
pride, and about which I should like to talk at some length did 
time permit, is the Imperial Fisheries Institute, located in the 
outskirts of Tokyo, on Tokyo Bay. I had the honor of being 
permitted to give a talk before the faculty and students of the 
institute on the fishery work of the United States. Upon be- 
ing shown about the place and seeing something of the equip- 
ment and methods, I was completely overwhelmed, and had no 
hesitation in asserting that no other country had a similar 
institution which could compare with this one in comprehensive- 
ness of curriculum, thoroughness of instruction, and complete- 
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ness of equipment. The plant covers nearly 9 acres, of which 
the dock occupies 11% acres and the buildings over 2 acres. The 
work extends over three years, and has three courses, any one of 
which may be selected for special study by students in their third 
year, each course occupying 10 full months. The department 
of fishing includes the following subjects in its regular curricu- 
lum: Methods of fishing, navigation, seamanship, ship-build- 
ing, meteorology, oceanography, applied mechanics, applied 
zoology, applied botany, mathematics, law, economics, book- 
keeping, elementary fisheries technology, and English. The 
department of fisheries technology has special instruction in 
marine food products, marine industrial products, bacteriology, 
applied mechanics, industrial chemistry, chemical analysis, ap- 
plied zoology, applied botany, law, economics, bookkeeping and 
English. In the department of pisciculture, the subjects are 
fresh-water culture, salt-water culture, protection of fish, embry- 
ology, bacteriology, oceanography, chemistry, applied zoology, 
applied botany, law, economics, bookkeeping, and English. Pro- 
vision is made for post-graduate investigations and for various 
special technical inquiries. The institute has an annual income 
from the government amounting to $70,000, and several minor 
funds; and has numerous graduates, most of whom obtain excel- 
lent positions as directors of fishing, fish-curing, and fish-cul- 
tural establishments. 

The Japanese Fisheries Society deserves mention. It was or- 
ganized about 25 years ago, and has done excellent work directly 
and in co-operation with the government. It publishes a month- 
ly journal, and has 4,979 members. 

It will, of course, be impossible in a short time to do more 
than present a brief general outline of the Japanese fisheries, 
and then to note particularly a few of the more attractive or 
important branches or phases of the industry. 

While the Japanese high-seq fisheries, for cod, halibut, 
whales, fur-seals, etc., are important, and while the river and 
lake fisheries yield considerable quantities of products, the shore 
fisheries alone give to Japan its prominent and unique position 
as a fishing nation. 

Of the most valuable products, many are identical with or 
similar to ours, the principal difference in the fisheries of the 
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two countries being in the relative extent to which particular 
animals are utilized. Herring is king of fishes in Japan, just 
as it is in some European countries and in the world considered 
asa whole. This fish is worth $4,000,000 yearly to the Japanese, 
and is particularly abundant in the northern provinces. Next 
in importance come the sardines, valued at $3,700,000; they 
are extensively canned, and are also eaten fresh and sun-dried. 
Their bonito, very similar to ours, ranks third in value, the an- 
nual sales being $2,000,000. It is prepared in a peculiar way, 
and is always kept on hand as an emergency ration in Japanese 
houses. A fish similar to our scup or red snapper and known as 
the tai is the favorite fish for fresh consumption, and is worth 
about $2,000,000 yearly. Other prominent products are mack- 
erel ($1,000,000), tunny or horse-mackerel ($900,000), amber- 
fish or yellow-tail ($1,000,000), squid and cuttle-fish ($1,500,- 
000), anchovies ($800,000), prawn ($700,000), and salmon 
($600,000). 

The Japanese have no fisheries comparable with our. shad, 
alewife, menhaden, striped bass, white-fish, pike perch, lake 
trout, soft crab, lobster and sponge fisheries. Their oyster and 
clam fisheries are insignificant by comparison with ours; so, too, 
are their salmon, mullet, cod, halibut, whale and other fisheries. 
On the other hand our herring, sardine, anchovy, yellow-tail, 
tunny, squid, prawn, abalone, shark, bonito, and sea-weed fish- 
eries are trivial compared with theirs; and we have no cuttle- 
fish, sea-cucumber, and coral fisheries. The recent growth of 
the Japanese coral fishery has been marked, and the Mediterra- 
nean corals which for centuries have monopolized the world’s 
markets have already taken second place; much of the Italian 
output of coral ornaments is now made from imported Japanese 
raw products. 

For weeks at a time I was away from towns having Euro- 
pean hotels, and lived at Japanese inns in strictly native style, 
sleeping on the floor, receiving callers while kneeling on the 
floor, and eating while sitting cross-legged on the floor before 
miniature tables, my wants supplied by more polite waitresses 
than one ever meets in any other land. A typical Japanese meal 
abounds in products of the water, and is replete with surprises 
to the unsophisticated foreigner. This is particularly true of 
the smaller fishing villages where I passed many days. 
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When it comes to eating water products, the Japanese have 
few prejudices. If any species of fish are discarded, they must 
be very few indeed and I learned of none. Among their 
commonest, cheapest and most wholesome food-fishes are sharks, 
which are brought into the markets and butchered much after 
the manner of beef in our country. For some reason we do not 
knowingly eat sharks, and thereby miss a good deal. As some 
of you are doubtless aware, the dog-fishes, which go in such im- 
mense droves on our east coast and are so destructive, are excel- 
lent when fresh or canned ; and I predict that the day will come 
when these and other sharks will be regularly seen in our mark- 
ets. 

Raw fish is one of the national foods. I acknowledge that 
my repugnance to it was great, but it was overcome with the first 
dish, for as prepared and served by the Japanese the thin, cold, 
boneless slices of perfectly fresh tai or mackerel, taken with chop 
sticks and dipped in soy-bean sauce, are delicious. 

Other articles which I have eaten at a single full-course din- 
ner are fish soup, fried fish, baked fish, fried eels and rice, 
pickled eggs of sea-urchins, dried octopus or squid, boiled aba- 
lone, sea-weed jelly, and shredded whale cartilage, pickled. 

A characteristic scene in the larger coast towns is a crowd of 
men, women and children searching and scraping and digging 
with hand, or stick, or rake, on the shores at low tide for any 
little fish, or shell, or crab, or bit of sea-weed that may serve as 
food. In Yokohoma, where I first saw this practice, swarms of 
poor people appear on the beach at each period ef low water, 
and seldom fail to carry home with them enough of the bounty 
of the sea to serve for several meals. A very striking sight is 
some times afforded by the bright garments of the women and 
girls, who even though their kimonos may be plain, usually affect 
gay obis and underskirts. At low tide, boats resort to the marshes 
and bars for the purpose of gathering any kinds of products that 
may have been stranded or that may be accessible by wading. 

Fishing vessels and boats are of various patterns, according 
to the region, fishery, etc.; but all those used in marine fishing 
are alike in being very strongly and heavily built, many being 
almost clumsy from our standpoint. They are often constructed 
throughout without the use of nails, and are not painted. The 
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boats are for the most part arranged for sculling instead of 
rowing, and their crews are large. Human labor is one of the 
cheapest commodities in Japan. It is no uncommon thing to 
find eight to twelve men constituting a boat’s crew, whereas with 
us a similar boat and fishery would require only three or four 
men. The sails are frequently of the junk rig, and sometimes 
consist of five or six upright widths of straw matting loosely 
laced together. 

The fishermen venture far off shore in small open boats, 


FISHING BOATS WITH LARGE CREWS. 


sometimes as much as 75 miles, in quest of certain pelagic fishes. 
The first intimation I had of the proximity of the Japanese. coast 
on the voyage from San Francisco was the sight of small fishing 
junks, many of them with women in their crews. 

The Japanese fishermen are hardy, ingenious, capable, sober, 
brave and patriotic. In view of recent developments in Man- 
churia, Korea, and on the seas, it is proper to mention that the 
prowess of the Japanese on land and water is due in no small 
degree to the skill, bravery and loyalty of the fishermen. When 
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volunteers were called for to take vessels into Port Arthur for 
the purpose of blocking the channel, those who insisted most 
strongly on being allowed to go to almost certain death were the 
coast fishermen; and in every naval achievement of the present 
war, the fishermen in the navy have played a prominent part. 
Ingenious and important uses are made of many products 
which with us are mere curiosities. Nothing would seem to us 
to be of less value than the dried strings of egg-cases of whelks 
which are so common on our sandy shores; and yet, in Japan, I 


IMMENSE BAMBOO BAIT-BASKETS. 


saw many street vendors with push-carts loaded with these ob- 
jects, dyed a bright red or other color and tastefully arranged 
on masses of wet sea-weed; and I saw many half-grown girls 
buying them and making a blowing noise by putting them be- 
tween their tongue and palate. 

In a town near Tokyo, I saw a shop devoted to the manufac- 
ture and sale of lanterns made from the dried skins of swell-fish. 
In the Loo-choo Islands, water snakes are a common article of 
food. They are prepared for market by drying in an extended 
or slightly wavy position. Those I saw were about a yard long. 
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The bamboo plant, which grows all over the country and is 
widely cultivated, is useful in the fisheries in numerous ways. 
Live-cars or baskets for sardines and other small fishes employed 
as bait in the line fisheries are usually made of bamboo. Some 
of them are colossal ; one I saw drying on the beach in a southern 
province was 10 feet in diameter. 

The Japanese have a great many national holidays. One of 
them is devoted to girls, and another, in May, is the special 
property of boys. Besides the games and festivities which per- 
tain especially to boys, a peculiar feature of this holiday is the 
throwing to the breeze, from nearly every house, of hollow paper 
and cloth fishes, some of them 20 feet long. 

The octopus or devil-fish is abundant, and is an important 
food-product, although my personal opinion is that it does not 
appeal strongly to the American palate. The octopus is caught 
in various ways, one of the most interesting of which is by the 
use of earthen-ware pots, which are lowered to the bottom by 
means of cords; they are entered by the octopuses, which having 
insinuated themselves are reluctant to withdraw, so that the pots 
may be pulled to the surface before the animals try to escape. 
I bring up this fishery in order to refer to a very ingenious corol- 
lary, which was first mentioned to me by a professor in the impe- 
rial university and later verified by myself. More than a century 
ago a vessel laden with a very valuable cargo of porcelains from 
Korea destined for the imperial household was wrecked in the 
Inland Sea; the captain and other officers did what seems to have 
been a favorite amusement of the olden days, namely, they com- 
mitted suicide just before the vessel sank in deep water. Re- 
cently the fishermen have been recovering pieces of this pottery, 
which now has an appreciated value, by tying strings to octo- 
puses and lowering them in the vicinity of the wreck. The ani- 
mals enter the vessels and retain their hold of them while being 
drawn to the surface. Several pieces of this porcelain which I 
saw were gems, seeming but little the worse for their prolonged 
submergence. 

Japan has an abundance of frogs. Every one of the million 
or more rice fields, with its numerous ditches, is a natural frog 
farm, and the croaking of frogs is the characteristic sound out- 
side the cities; but, singularly enough in a country where few 
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resources are neglected, frogs have no market value and are 
never used except as delicacies for sick children. On thinking 
about this matter, however, it has occurred to me that perhaps 
the frogs are much more valuable as destroyers of insects injuri- 
ous to the rice plant than they would be as food. In the rice 
ditches and reservoirs, carp are very extensively grown, and vari- 
ous small fishes also occur and are caught with scoop nets or 
short seines. 

The cultivation of water products has gone hand in hand 
with the development of the fisheries, and in certain lines has 
attained greater perfection and extent than in any other coun- 
try. The culture of terrapin, which with us is an unsolved prob- 
lem and has only recently been seriously approached, has been 
very successfully carried on for years by the Japanese. I visited 
a terrapin farm near Tokyo where 40,000 young were hatched 
last year and 10,000 large terrapins were reared and sold at an 
average price of 40 cents a pound. The Japanese oysters are of 
excellent quality, and are extensively and ingeniously cultivated, 
as shown in a special report recently issued by the Bureau of 
Fisheries. The artificial propagation of food-fishes is not as yet 
important and is practically restricted to salmon in the island 
of Hokkaido and to carp in all sections. 

The fish whose cultivation engages more people than any 
other species is the gold fish. The attention given to this species 
illustrates one of the characteristic racial features of the Jap- 
anese—namely, the love for the purely beautiful or ornamental 
which pervades all classes, and the time and money they bestow 
on things that appeal to the esthetic rather than to the mer- 
cenary and practical, notwithstanding a large part of the popu- 
lation is and always has been pitifully poor in this world’s goods. 
The demand for gold-fish appears to be without limit, and every 
year the output shows a substantial increase. Many thousand 
people make a livelihood by growing gold-fish for market, and 
hundreds of peddlers carry the fish through the streets and along 
the roads in wooden tubs suspended from a shoulder-bar. The 
leading gold-fish center is Koriyama, not far from the ancient 
capital city of Nara. Here are 350 independent breeding estab- 
lishments, whose yearly output runs far up into the millions. 
One farm at which I spent some time was started 140 years ago, 
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at first for the mere pleasure of the owner, but later it became a 
commercial enterprise and is now very profitable. 

The history and methods of gold-fish culture in Japan make 
a very interesting subject to the fish-culturist, biologist and eth- 
nologist; and I wish I had time to dwell on it. Some of the 
American ideas as to the way in which the different varieties 
are produced are preposterous and caused much mirth among the 
Japanese when I mentioned them. On this point I need only 
say that the results are due to selection and feeding, through 
many generations, beginning with the wild, carp-colored form 
which is abundant in lakes and ponds. 

A branch of the fisheries in which Japan far surpasses all 
other countries as regards both extent and methods is the sea- 
weed industry. In the United States, notwithstanding our long 
coast line and sea-weed resources not inferior to Japan’s, the 
annual crop of marine vegetables is worth only $40,000, whereas 
in Japan these products are worth not less than $2,000,000, and 
are exceeded in value by only four animal products of the fisher- 
ies. Many kinds of alge are gathered, and many uses are made 
of them. The local consumption is enormous, yet large quanti- 
ties of prepared sea-weeds are exported to China, America, 
Europe and elsewhere. 

One of the most valuable kinds of sea-weeds is the kelp, or 
Laminaria, which is taken in immense quantities on the more 
northern coasts, particularly in the island of Hokkaido. The 
fishermen go out in small boats and gather the weeds from the 
rocks by means of long-handled wooden hooks. The plants are 
spread flat on the beaches to dry, and when thoroughly cured 
are packed in bundles and sent to manufacturers in various parts 
of the empire, by whom it is prepared for market in a great 
variety of ways, under the general name of kombu. Kombu is 
one of the staple foods of the country, entering into the dietary 
of almost every family and being eaten alone as a vegetable or 
as a seasoning for meats, fish, stews, etc. One of the commonest 
methods of preparation is to dye the dried fronds with a solution 
of copper sulphate or a green aniline stain, for the same reason 
that French peas are dyed, and then cut them into long shreds 
which, when dry, resemble the so-called “Spanish moss” that 
festoons trees in the Southern States. After the shredded weed 
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is thoroughly dried in the open air, it is baled for shipment, 
much of it going to China. This business has been carried on 


GATHERING KELP IN HOKKAIDO. 


since about 1730; employs thousands of men, women and chil- 
dren; and is worth from $500,000 to $1,000,000 a year. 
Various alge with soft, pulpy fronds are dried by the fisher- 
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men and sold to dealers for manufacture into a kind of glue. 
The weeds are soaked in fresh water, made into thin, loose- 
‘meshed sheets, and rolled like Japanese matting. When ready 
for use, such sheets are boiled in fresh water, and the pasty mass 
resulting is employed as a starch for clothing, in stiffening 
fabrics, in cementing walls and tiles, and in other ways. This 
business dates from about 1670, and is now conducted in over 
100 establishments. 

A very interesting and valuable sea-weed product, and the 


BARS OF VEGETABLE ISINGLASS. 


one with which Americans and Europeans are most concerned, 
is vegetable isinglass, or agar-agar. It is made from weeds rich 
in jelly by boiling in fresh water and straining the pulpy mass 
through coarse cloths. For convenience in handling, the pulp is 
formed into slender sticks about a foot long, which are used lo- 
eally in making food-jellies or are exported to Europe and Amer- 
ica for use of bacteriologists in making culture media; or the 
pulp is molded into bars a foot long and 11% inches square, 
which are sold almost exclusively in Holland for use in clarify- 
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ing liquors. The Japanese name for this product is kanten, 
meaning “cold weather,” in allusion to the fact that it can only 
be prepared during winter, as a low temperature is necessary for 
the solidification of the jelly. Five hundred establishments are 
devoted to its manufacture, and the output in 1902 was 3,000,- 
000 pounds, valued at $750,000. The identical alga from which 


PLANTING BRUSH ON WHICH THE LAVER IS TO GROW. 


the Japanese make their kanten abounds on our coasts, but not 
a piece of it is now utilized. I cannot believe that our coastwise 
inhabitants will much longer neglect this valuable resource, 
which yields a high-priced, easily-made product whose gelatiniz- 
ing properties exceed those of any other known substance. 
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One other sea-weed must be referred to because the supply 
comes almost entirely from planted grounds, and in the culti- 
vation of marine vegetables the Japanese stand alone. In all 
parts of the world there occurs a red alga known to British and 
Americans as laver, which was formerly a popular food in the 
British Isles and sparingly eaten in the United States. From a 
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SPREADING AND DRYING LAVER ON MATS. 


very remote period the Japanese have utilized this plant, and 
for centuries—just how long is not known—have carried on an 
ingenious form of cultivation. In fall, arrangements for the 
sea-weed crop are made by sinking into the muddy bottoms of 
bays numerous bundles of brush or bamboo. These bundles, 
which are prepared on shore and taken to the grounds at low 
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tide, are planted in regular lines, deep holes being made for them 
by means of an elongated conical wooden frame, with handles, 
which is forced into the mud by the weight of the fisherman. The 
brush intercepts and affords an attachment for the sea-weed 
spores, which grow so rapidly that by January the plants have 
attained their full size and the cutting of the crop begins. The 
plants die about the time of the vernal equinox, and the active 
business is at a standstill until the ensuing autumn. The best 
grounds for the cultivation of laver are in Tokyo Bay, and are 


YELLOW-TAIL NET AND BOATS. 


leased by the government. In 1901 the area planted with brush 
was 951 acres, and the value of the crop was over $148,000, or 
$156 an acre. In 1903 the same area yielded $300,000, or over 
$310 an acre. The total area of cultivated grounds in the whole 
of Japan is about 2,300 acres, and the value of the sea- 
weeds grown thereon is $400,000 to $500,000. About 3,500 
families are engaged in this form of aquiculture. Small quanti- 
ties of the laver are eaten fresh, but most of it is sun-dried before 
it reaches the consumer. The weeds are washed, picked, sorted, 
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and then chopped fine by hand; and the wet, chopped pieces are 
spread on small bamboo mats and pressed by hand into thin 
sheets, the mats being placed on inclined frames in the open air. 
When drying is complete, the sheets are stripped from the mats, 
piled and pressed, and tied into small bundles for market. This 
product has numerous culinary uses, and is found in every Jap- 
anese kitchen. 

Reference has already been made to the importance of the 
amber-fish, or yellow-tail. Along the southern shores of Shikoku, 


ONE OF THE BOATS IN THE YELLOW-TAIL FISHERY. 


one of the five main islands, the taking of yellow-tails is the 
chief fishery, requiring a large outlay of capital and employing 
many men. The apparatus used is a huge bag net, with long 
straight wings. When a school of fish has entered the net, the 
boats close in, the fish are driven into the bag, and are finally 
pocketed. I believe I am safe in saying that the yellow-tail nets 
are larger than any other set-nets in the world and require the 
services of more men. Each net is tended by 25 or 30 boats, in- 
cluding a look-out boat with an elevated perch; and 150 to 200 


4 
| 
< wy | 
2 
{ 
} 


128 Thirty-Third Annual Meeting 


men are in constant attendance. A net which I visited and saw 
drawn had two wings, each 3,000 feet long, one of them extend- 
ing to the shore; the bag was 900 feet long, 250 feet wide at its 
mouth, and 125 feet deep. During a season of 214 months, this 
net had stocked $50,000, which was an ordinary catch. On one 
occasion 10,000 yellow-tails, averaging 20 pounds each, were 
taken at one haul. There is only one yellow-tail net in each vil- 
lage, and in many cases it is almost the sole source of wealth to 
acommunity. In five or six years some of the poorest and mean- 
est villages have been made rich and undergone striking internal 
improvements as the result of the establishment of yellow-tail 
fishing. When the haul of the net in question was completed 
and we were about to steam away, the captain of the crew came 
alongside and presented a fine yellow-tail, a large tai, and several 
bonito, which were cooked on the run back to port. 

Of all the fresh-water fishes of Japan none is more interest- 
ing than the ayu, or dwarf salmon. It is found in the mountain 
rivers throughout the empire. and is an important food and 
game species. Its introduction into certain American waters 
would be very desirable, and I strongly recommend that its ac- 
climatization be attempted. Following are some of the points 
in the life history of this really remarkable fish, about which 
very little has been written: 

It spawns in fall, at night, in the lower courses of rivers, on 
gravelly riffles. The eggs are attached to the gravel, and imme- 
diately after attachment the outer shell ruptures and becomes 
everted. Hatching takes place in three or four days, and the 
young go to sea, remaining in the vicinity of the rivers until 
spring, by which time they have become two or three inches long. 
Then they run up the streams, going to the upper waters and 
reaching full size by August. In the young fish less than two 
inches in length, there are conical teeth in the jaws, and cope- 
pods, flies and insects generally are eaten; fish about two inches 
long lose their teeth, they cease to eat animal food, papillae 
especially adapted for scraping alge from stones develop on 
the lips, and ever afterward alge constitute the sole food. The 
species reaches maturity when five inches long, and its maximum 
length is a little over ten inches. When just a year old, it drops 
down stream, spawns and dies. 
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The ayu takes the fly readily, and is caught for market in 
various kinds of contrivances, but the most interesting fishery is 
that carried on with trained cormorants. Most of you have doubt- 
less heard of this fishery but perhaps you have thought, as I did, 
that it was a good deal of a myth. With us cormorants are about 
the most useless of all water birds; but from a very remote an- 
tiquity—certainly for 1,000 years—the Japanese have employed 
cormorants for catching ayu on some of the clear mountain 
streams. 

At the time of my visit to the most celebrated of the cormo- 
rant fishing villages, in the outskirts of the large city of Gifu, 
the outlook for fish was not good and the fishermen had decided 
not to go out that day; but the governor of the province had been 
notified of my coming by the central authorities in Tokyo, and 
did something which would be quite unthinkable on the part of 
a governor of one of our states—he ordered the fishermen to fish, 
and they did so! He also had taken for me an excellent and 
unique series of photographs from which the illustrations have 
been made. 

The most expert of the cormorant fishermen and trainers, 
whose ancestors for many generations had engaged in this fishery 
in the same locality, attired himself in the peculiar dress of the 
profession for the purpose of giving a special exhibition of his 
birds and the method of handling them. In preparing the birds 
for fishing, the first step is to put a cord around the lower part 
of the gullet, so that the fish which they catch may not pass be- 
yond a point whence they may be resurrected. You can readily 
understand that it is a delicate operation, as too tight a cord will 
injure the bird and too loose a one will enable it to swallow the 
fish. The cormorants are controlled by a cord about 14 or 15 feet 
long attached at the back of the neck, the first part of the cord 
consisting of a stiff piece of whalebone upwards of a foot long, 
the function of which in preventing the tangling of the cord is 
easily understood. 

The boats are of a special type, being long, narrow dugouts, 
propelled primarily by paddles, but when en route to the fishing 
grounds a sail is often used. Unfortunately for the photog- 
rapher, the fishing is done at night, and you can see on the screen 
not the real operations but only imitations. Late in the after- 
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noon the boats start for a place in the river where fishing will 
begin, the cormorants stowed away in pairs in large, circular 
bamboo baskets. The fishing grounds cover many miles, and 


successive sections of the river are fished nightly, some stretches 


CHIEF OF THE CORMORANT FISHERMEN. 


of several thousand yards being set aside as imperial preserves 
where no fishing is permitted. 

Each boat has a crew of four men and a complement of six- 
teen cormorants. As soon as darkness prevails, a blazing fire of 
pine wood is kindled in the iron basket over-hanging the bow of 
the boat. The birds are dropped overboard and the boats drift 
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down stream in a line, each guided by two men. The captain 
manages twelve cormorants and his assistant four. With the 
birds diving and darting in all directions, those of different boats 
mingling, it is a wonder that they do not soon become inextrica- 
bly tangled; but so skillfully are they managed that the lines 


A TRAINED FISHING CORMORANT. 


rarely become fouled. In a surprisingly short time the cormo- 
rants’ gullets begin to bulge with fish; when they are well-filled, 
the birds are pulled up to the gunwale of the boat one by one 
and their catch is gently squeezed out into baskets, the fish 
usually being still alive. This is continued for several hours, 
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and each cormorant may have filled its pouch fifteen to twenty 
times. 

A spirit of intense enthusiasm fills men and birds alike; and 
the shouts of the fishermen, the croaking of the birds, the rush 
of the mountain stream, the splashing and creaking of the pad- 
dles, the hissing of the embers as they fall into the water, the 
weird lights and shadows, combine to make a performance which 
a westerner is not likely soon to forget. 

Spectators usually go to the fishing grounds in a kind of 


CORMORANT FISHERMEN BOUND FOR THE FISHING GROUNDS. 


barge, illuminated by the soft light of lanterns and well stocked 
with eatables, which are daintily served by dainty maids. On 
the night when I had this unique experience, the boats averaged 
800 fish apiece, and the seven boats in whose operations I was 
particularly interested caught fish worth $150—a very large sum 
to Japanese fishermen. The catch was largely ayu, four to eight 
inches long, some of which I had for breakfast next day. The 
highest praise for these fish which I feel safe in proclaiming is 
that they were as delicious as brook trout. 
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Shima is the Rhode Island of Japan, being the smallest of all 
the Japanese provinces; and it has been celebrated from the 
earliest times, not for its clam bakes, but for its women divers, 
who are among the most expert of their class and among the 
most interesting people of Japan, inheriting through many gen- 
erations an aptitude for water life which makes them veritable 
human ducks. During a considerable part of the year they are 
in the water from five to seven hours daily, coming out about 
three times to warm themselves by fires kindled on the shore. 


DEMONSTRATION OF CORMORANT FISHING. 


The chief objects of their pursuit are pearl oysters, which 
abound in the clear, cold waters of this province. Gradually the 
valuable pearl-oyster grounds have passed into the possession of 
one proprietor, who is engaged in the growing of pearls by arti- 
ficial means and employs most of the divers. Those of ordinary 
ability receive the munificent salary of ten to twenty cents a day; 
but the most expert, like those clad in white who are giving a 
special exhibition for my benefit, are paid as much as thirty 
cents. Each diver has a tub in which the pearl-oysters are 
dropped as they are brought up. The average length of time the 
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divers remain down is a little less than a minute, and the maxi- 
mum about 114 minutes, during which time they collect four to 
six oysters. One girl will gather 300 to 500 shells in a day, in 
water four to six fathoms deep. On coming up and preparing 
to make another plunge, they make a prolonged, shrill whistling 
sound, produced by the deep and rapid inspiratory effort. When 
fifty or more divers are in the water at one time in a small area, 
their peculiar whistling is almost incessant. 


Not the least interesting thing about these women is their 


WOMEN DIVERS, PROVINCE OF SHIMA. 


personal appearance. They are extremely hardy and powerful, 
and even the responsibilities of maternity interfere with their 
occupation for only a short time; but they age very quickly ; their 
skin becomes rough and coarse; their hair turns red; and ex- 
treme ugliness is their inevitable lot. When not in the water, 
they are attending to their scarcely less arduous work in the 
fields. They support the male members of their households, who 
pass their days in lazing, smoking, and chess-playing, and are in 
all respects inferior to the women. 
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The proprietor in question has patented a method of induc- 
ing an artificial growth of pearls in these mollusks, and has built 
up an exceedingly important business. He employes 100 people, 
has about 100 acres under active cultivation and many hundred 
acres on which to draw for his supply of mullusks for inocula- 
tion, and has about 114 million of pearl-bearing oysters on the 
beds all the time.. 

The pearls thus produced have a fine luster, and are mark- 
eted in all parts of the world. Of ten pearl-oysters which I was 


BOAT-LOAD OF EXPERT DIVERS. 


permitted to take at random from one of the planted beds, seven 
contained merchantable pearls. 

A fishery station in the southern part of Shikoku, where I 
spent several delightful and profitable days, was built two years 
ago by the local government for the special purpose of develop- 
ing new methods of fishing and of preserving fishery products. 
Its working staff consists of a director, eight assistants and thirty 
fishermen. A noteworthy feature of this station is that it is lo- 
sated on a tract of ground bought by the commercial fishermen 
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and presented to the government for the purpose. Has any- 
thing of this kind ever happened in the United States ? 

An important business in parts of Japan, more especially 
in the south and on the shores of the beautiful Inland Sea, is 
the manufacture of salt from sea water. Many thousand persons 
are engaged, and the salt thus made is used in the fisheries and 
for most other purposes, there being very little rock salt em- 
ployed. The salt fields are on about the same level as the sea, 
and are intersected by ditches in which the tide flows. The sur- 


A FISHERY EXPERIMENT STATION. 


face is hard, level and sandy. Water from the ditches is 
sprinkled by hand over the floor, and then, in order to promote 
evaporation, men rake the wet sand with a kind of harrow. The 
sprinkling and stirring of the sand continue until it can take up 
no more salt; it is then scraped into piles by means of long 
pieces of wood drawn by the workmen, and put into bins, of 
which each field has many arranged in long rows. The sand is 
then thoroughly washed with sea water, and the concentrated 
brine resulting collects in vats beneath the bins. From the vats 
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the brine is poured in a sluice or flume and transferred to large 
reservoirs under cover. As required it is poured on large, shal- 
low sheet-iron trays under which is a hot coal fire, and the water 
is driven off by boiling. 

Events are moving swiftly in Japan. The Japan of a few 
years ago is not the Japan of today, and the Japan of the near 
future will not be the Japan of the present. In its fisheries, as 
in its entire industrial and social life, this land of the Yankees 


SALT FIELD, SHORE OF INLAND SEA. 


of the east is responding all too quickly to the pace set by the 
Yankees of the west; and whatever the outcome of the present 
unfortunate war, the changes in existing conditions will be ac- 
celerated. We can not say what developments in the commercial 
affairs of the nation the present generation or the next may see; 
but who can doubt that Japan will continue to be our teacher in 
many things, and that her fisheries and other industries will 
become even more important at home and to the world at large? 
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DISCUSSION OF DR. SMITH’S LECTURE. 


At the conclusion of the lecture Dr. Smith said, “I shall be 
glad to answer any questions that you may desire to put to me on 
this subject.” 


President Clark: When you are speaking of gold fish do you 
mean to tell us that they are used for food as well as for orna- 
ment ? 


SALT FIELD, SHORE OF INLAND SEA. 


Dr. Smith: They are used exclusively for ornament. It is a 
common sight, even in the houses of the poorest peasants to find 
a little goldfish globe suspended from the doorway or the ceil- 
ing. (Applause.) 
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CORSTRUCTION OF PONDS AND POND CULTU- 
RAL METHODS. 


BY J. L. LEARY. 


There has been so much said relative to the construction of 
ponds and pond cultural methods that it seems but very little 
additional can be written or suggested along this line that will 
prove of value to the practical fish culturist, yet those of us who 
have built ponds have discovered mistakes made in construction 
as well as experience has shown errors in cultural methods and 
the room for improvement therein. 

The first great essential to successful pond building is abund- 
ance of water. I am safe in making the assertion that few pond 
building ventures have been made that were entirely satisfactory 
in this respect. We felt confident the supply of water was 
ample for all needs only to find after our ponds were con- 
structed, nine times out of ten, that this necessary element of 
success was inadequate to supply the demand. 

The course of supply in most cases does not matter so that 
it is abundant. It may be spring, artesian, taken from some 
stream, or stored from rain and snow fall. All will answer 
though of course the purer and clearer the water the better as it 
adds materially to pleasure and success with the work, but bear 
in mind it is water—water—just twice as much as you think 
you need. 

As to pond site it is necessarily secondary to water and must 
be located as near the supply as possible to avoid the expense 
of long conduits, ditches, or flumes. Where artesian wells are 
the source of supply and so located that heavy rain storms do not 
affect them it does away with long flumes or conduits that other- 
wise must be used to prevent disaster by flooding the ponds and 
consequent loss of fish. Most of the eligible pond sites are 
subjected to this danger of overflow and every precaution should 
be taken to guard against danger from this source. The most 
secure place is the center of some low flat, or swamp is not ob- 
jectionable, with the supply of water from spring or spring 
branch. I would build my pond or ponds in the center of flat 
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or swamp, making them narrow enough ‘to leave wide spaces on 
either side, with banks not less than eight feet on top and thirty- 
five feet wide at base. There is one precaution often neglected 
in building bonds and that is the foundation or bed for your 
banks. Be sure that all grass, weeds, and roots are removed 
and that the earth is well broken as this allows the dirt of the 
banks to assimilate with the foundation, leaving no seam for 
seepage which is a source of annoyance and often develops into 
a dangerous leak. At the level of water held in ponds I would 
construct drainways to take off the surplus water of heavy rain 
storms. A good plan is to closely observe during heavy rains 
the amount of water that flows over the intended pond site and 
by this means you can calculate very closely the amount of water 
it will be necessary to divert. Extended flats or swampy places 
have great advantages for pond building. One is nearly always 
assured of an abundant supply of water and such a site is less 
liable to danger from overflows than the narrow gorge of the 
hillside. Then, too, on such a site you are nearly always as- 
sured of an abundant growth of aquatic plants which adds much 
to the value of the ponds. Where artesian water can be relied 
upon you can build on the most convenient or desirable location. 

Where it is desired to supply ponds with water by diverting 
part of a stream, although an abundance of water may be assured 
at all times, it is too often the most dangerous of all locations, 
as well as the most expensive. Such ponds are more liable to 
disaster from overflow than other locations. Either you have 
an expensive dam to build in order to divert the water or it is 
necessary to tap the stream, if a flowing one, some distance 
above your pond site and carry the water through a ditch or 
raceway, and as most streams are liable to get out of their banks 
at times this proves a source of danger. 

The shape of a pond may conform to its situation, making it 
wide in one place, narrow in another, with symmetrical ‘curves 
that add much to its beauty without impairing its usefulness. 

As to the bottoms nothing uniform is desirable—shallows 
here and there with little islands covered with aquatic plants 
also add to the attractiveness and as these shallows may be cov- 
ered with sand and gravel they make ideal spawning grounds 
for the fish. If the ponds are for commercial purposes or the 
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rearing of great numbers of young fish is desired these irregu- 
larities should all drain to the draw-off which may be by 
natural drainage or if so situated that this is not feasible can be 
pumped out with a small gasoline pumping plant, that being 
about the cheapest power used. 

This emptying of ponds is only needed for pond cultural 
work. Should the writer ever build more ponds he will have 
them of not less than one acre each, with irregular bottoms and 
long sloping inside banks, the bottoms not so irregular as to 
interfere with seining but having many shoal places for spawn- 
ing grounds as well as basking and feeding places for the young 
fish. While ponds built on the above lines are well adapted to 
all fresh water fish they would be ideal for black bass, crappie, 
strawberry bass, and in fact all of the sunfish family. 

Various methods are suggested and practiced by fish cul- 
turists, each no doubt thinking his own plan the best. 

While good ponds with an abundance of water are the first 
needs yet the importance of choice brood fish cannot be over 
estimated. The mistake that many fish culturists make is over 
stocking the pond and this should be carefully guarded against. 
This may vary with climate but taking one acre as a pond basis 
thirty pairs of fair sized black bass, two and one half to three 
pounds each, and fifty pairs might not be an extreme. One 
hundred pairs of the following fish: Crappie, rock bass, straw- 
berry bass, and twenty pairs of channel catfish or carp. 

If the output is for commercial purposes some fifteen or 
twenty nursery ponds or pools will be needed. These should be 
eight by twenty by two feet deep, with concrete sides and bot- 
toms. The drainage should be perfect allowing them to be 
cleaned at all times. The water supplying these ponds should 
be carried by piping and each pool provided with a separate inlet 
and outlet. The result of various experiments made with black 
bass shows that no young should be transferred to nursery pools 
under three-fourths to one inch long as they can then take small 
particles of food prepared or collected for them. Should the 
brood ponds be well supplied with natural food the young fish 
should remain until they can readily take prepared food and 
small minnows. The best food for most fish is the flesh of fish 
and the best being the flesh of crawfish, in fact the flesh of any 
fish so that it is fresh. 
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My method of preparation is as follows: A white pine 
chopping block two inches thick as large as desired, a sharp 
butcher knife, a piece of metal sheet steel with perforations 1-32 
of an inch and a glass or porcelain bowl are the articles required 
for the work. The tails of the crawfish are skinned and the 
flesh of the other fish skinned and boned, then chopped with the 
knife upon the board, keeping knife and board wet it can be 
chopped very fine and screened through the metal sheet into the 
bowl and thinned to the consistency of cream with water. This 
is fed to the young fish once a day or oftener if necessary. 

The method of transferring young fish from brood ponds I 
described at some length at our meeting last year. 


| 
| 
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A PLAN FOR BASS PONDS. 
BY E. M. LAMBERT. 


I beg to submit herewith a plan for bass ponds which com- 
bines the advantage of a large pond for breeding and small 
ponds to facilitate drawing and cleaning, together with a greater 
depth of water over the entire pond than is possible in a large 
pond built on the plan at present followed in this Bureau. The 
material used in the construction of the subdivisions and out- 
side walls, shown in the accompanying drawing, is wood—con- 
crete, brick or stone can be used instead. The outside walls are 
built eighteen inches to twenty-four inches higher than the sub- 
divisions, so that when it is desired to convert the four small 
ponds into one large one, eighteen inches to twenty-four inches 
of dam boards are inserted in the four outlets and the water 
rises over the sub-divisions. 

Each pond is supplied with a separate inlet and outlet, so 
that when the water is dropped to the low level a circulation 
can be maintained as desired. By this arrangement the pond 
can be drawn down in installments, a great advantage when 
distribution time arrives. Frequently at the Wytheville station 
we have found it necessary to draw our largest pond, over two 
acres, in order to procure 500 or 600 bass to make up a car load. 
This requires several days, when the pond is full of plant, and 
a consequent loss of fish, especially in the months of August 
and September when the water is warm, on account of the fact 
that in drawing a large pond a long stretch of water line is con- 
stantly receding and leaving the fish high and dry, necessitating 
a large number of men to keep them picked up. Your troubles 
are not over then, as storage room must be provided for the sur- 
plus fish, where they will have food and the required tempera- 
ture of water until needed for future shipments. 

With the subdivided pond the water can be brought to the 
low level in the series and each sub-division drawn as needed. 

Removing plants from a large pond is a very slow undertak- 
ing, it cannot be wheeled out on barrows, or hauled on wagon, on 


account of the soft bottom. This labor is considerably eliminated 
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entire length of the series, cutting off the nesting grounds so that 
the large fish are confined to a limited area. One end of the 
picket is driven into the mud, the other rising to a level of, or a 
foot above, the outside walls. Gates wide enough to pass a 
wheelbarrow are set in over each sub-division. 

Any size or shape pond can be subdivided in this manner, 
and can then be used as one large or as a series of small ponds. 


Discussion of the papers of Mr. Leary and Mr. Lambert. 


Mr. Titcomb: (Before reading Mr. Lambert’s paper) I 
recently visited the Wytheville station, and while talking with a 
fish culturist there he presented a new idea on the construction 
of ponds for the propagation of bass, and I requested him to 
make a drawing and some specifications. Now this paper he 
did not send for the use of the society, but it seemed to me an 
idea which possibly might be worked out and become of value to 
us, and I have therefore taken the liberty to present it at this 
time. 

(At the conclusion of the paper). I have here the drawing 
which he has made to give the idea. It can be modified in many 
ways, but as you have learned from the paper, the chief idea is 
to have a series of small ponds which can be overflowed, and 
when overflowed form one large pond, drawing down that pond 
you reduce your fish into as many small ponds as you have parti- 
tions, and can take them out at your leisure. 


Mr. Leary: I think the plan is quite elaborate, for as soon 
as you draw your ponds, the fish all go to the upper ends anyway 
and you can get most of them by seining. Bass do not follow 
the water, they work against it. So I do not think there would 
really be any advantage in these partitions, although there might 
be. But all fish travel against the current, and the minute you 
commence to draw a pond all your fish seek the way the water is 
coming from and go against it, and your fish go to the upper 
end of your pond, so that you would have to resort to seining. 
Anyway you can seine as many as you want and leave the balance. 
All stations should have good nursery ponds. And if you can- 
not use all your fish at once, you can hold them over two or three 
weeks. That is the way I do—still the plan offers some ad- 
vantages under certain circumstances. 
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Mr. Titeomb: You can have a supply in each one of those 
small ponds. 


Q. You can have extra inlets to each of the small ponds? 


A. You can have as many inlets as necessary, and supply 
each small pond separately. You reduce your large pond to a 
series of nursery ponds, practically. 


Mr. Stranahan: This plan would not be at all feasible with 
us. We can always get out all the fish we want to make a ship- 
ment. We made extensive and quite expensive experiments in 
fencing off, using chicken wire, to separate our adults from our 
fry, and it was an abject and complete failure, and resulted in 
the breaking up of our schools. The parent bass would come 
along the fence with his brood, a portion would get through and 
get separated, and schools were broken up long before they ought 
to be, and we had just to remove the fence. It resulted in the loss 
of a good many thousand fry for us two years ago, and we 
abandoned the idea, entirely. 


Mr. Lydell: I would like to ask Mr. Leary why he needs so 
much water. Is it on account of its being so warm in your 
locality ? 


Mr. Leary: The temperature gets very high, and we have 
to keep up a fair standard of fullness. We have nine months of 
summer. 


Mr. Stranahan: Nearer twelve. 

President Clark: I would like to say a word or two, be- 
cause our experience this year has not been the same as Mr. 
Leary’s. You remember a year ago at the Woods Hole meeting, 
I told you that I was an infant in bass culture, and I think I 
am about in the second grade in the school—and I find that what 
experience we have had has been a little different from that of 
Messrs. Leary, Lydell, and Bower. I do not find that bass run 
up the current at all. They go down in the kettle especially 
small-mouth bass. 


Mr. Leary: I referred to the large-mouth bass. 


President Clark: I do not see any reason why we should 
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have ponds like those referred to by Mr. Titcomb, because in 
the large ponds they all go down in the kettle as you draw the 
pond down, and no fish become stranded on the sides. We did 
not have any such experience this year as has been described. 
The water was very muddy, and still they went down with the 
water. 


Mr. Leary: I remarked that they will go against the cur- 
rent until they find that they will get stranded and then they 
take the back current. I never draw a pond until October, but 
the fish naturally go towards the inlet until they find that they 
will become stranded, and then they work backwards, and we get 
all of our last fish when we draw the ponds, right at the draw. 


President Clark: In speaking of water for bass ponds, like 
Mr. Lydell, I do not see why it is necessary to have a larger 
amount of water for bass; we can give them any quantity de- 
sired; but we shut the water down to the lowest limit and still 
give them water; and I find that it works better that way than 
any other, and I think the fish will increase faster. 


Mr. Leary: You mean you do not have a great overflow to 
your ponds. 


President Clark: That is true. 


Mr. Leary: Neither do we; and during the spawning sea- 
son it is better to cut it entirely out. I think you misunder- 
stood that part of my paper. 


President Clark: You mentioned the large supply of water. 


Mr. Leary: But we need a large supply for we have nine 
months of summer. With the evaporation and absorption we 
have nothing but earth bottoms and banks to our ponds, and my 
bass are different from yours. Like Texas steers they want a 
lot of water and room. 


Mr. Clark: Mr. Leary speaks of the nursery ponds and 
placing his fish therein and keeping them one, two, three, and 
four weeks, or any number of weeks. He must have to supply 
artificial food at that time. 
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Mr. Leary: Yes. I did not say that was necessary—I say 
if you have fish left over from shipment, put them in your 
nursery pools and keep them. We have in the upper part of 


the river where I am located, a very large supply of minnows 
this year. 


Mr. Clark: But with the younger fish would you not keep 
them in the larger pond and distribute them from these if you 
had plenty of food, in preference to taking them out and plac- 
ing them in nursery ponds? 


Mr. Leary: Yes. I said if you had abundance of food in 
your ponds let them stay longer. It is only when your ponds 
are exhausted of food that you should take them out. 


President Clark: Speaking only of the large fish? 


Mr. Leary: No, the small fish too—never take fry or very 
small fish from their natural conditions; if you do a loss will 
follow. 


Mr. Stranahan: After three years of careful experimenting 
we have concluded it was a bad practice to move small fry like 
that (indicating fry from three-fourths to an inch in length) to 
fry ponds unless we are going to move them from the ponds 
within two or three days. If the male fish has abandoned the 
brood and it has become broken up into half a dozen little 
schools, they will become scattered around over the pond; and if 
we are not going to make shipments for two or three days, we 
take the little fellows out and put them in a small pond; but if 
they are going to be held a week or so, with all the feeding we 
can do we cannot succeed in saving very many of them. We will 
lose ninety per cent a week, if they are an inch long. 


Mr. Lydell: I am afraid that we are going to get mixed 
up. These gentlemen from the south are talking about large- 
mouth bass and you and I are speaking of small-mouth bass. 
We move our small-mouth bass to a nursery pond as soon as 
they rise up from the bed and commence to take food. They 
claim they cannot do that and do it successfully, but they are 
speaking of the large-mouth variety. The large-mouth bass that 
I have had experience with this year we moved to our nursery 
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ponds when about one and one-fourth inches long. I did not 
see that that hurt them a particle, although we would not take 
them smaller. But they are talking of large-mouth bass and we 
of small-mouh bass and we are liable to get confused. 

You said, Mr. President, that you were in the second stage 
in progress in bass culture. I think the whole of us are about 
in the baby fingerling stage in bass culture, and I think we will 


have a lot of hard work to do before we get up to the yearling 
stage. 


Dr. Johnson: There is a simple question perhaps which 
has puzzled me, which is an important factor, and that is the 
care of the wire. What has been found to be the best coating to 
put on your wire? All wires will rust, and as soon as they get 
rusted they hold debris. I have found fish commissioners of 
different states suggesting different things. I would like to 
know from authorities if there is any one particular thing that 
can be put on to the wires that will preserve their integrity. In 
my own very small pond on each gateway I have very fine wires, - 
as I am dealing with small fish; and I protected that wire to a 
certain extent by making a V out in front of it, with large mesh 
wire, and using a small platform which gave me a place to stand 
on, and from which casting is more easy, and the wire being 
strong in the winter when the ice comes it is pushed to one side. 
There is a thick oil, a petroleum product, that works fairly well, 
until it gets rubbed off. Further, an expensive way of getting 
over the difficulty is to have double sets of screens and when one 
gets very dirty put in a fresh one; but there ought to be some- 
thing to coat the wires with, and that problem enters into every 
pond where you have any screening. 


Mr. Leary: We screen all of our outlets with perforated 
zine sheets. 


Dr. Johnson: Suppose you use wire, what would you coat 
it with? 


Mr. Leary: I have never found any wire that would stand 
except galvanized wire. 


Dr. Johnson: That I have used. 
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Mr. Leary: That don’t stand in our climate. We have 
heavy limestone water with magnesia and iron and nothing can 
be used as a coating that will last, but for our outlets we use 
perforated zinc sheets exclusively. 


Mr. Stranahan: We believe the cheapest course is to use 
brass or copper wire entirely. We have never found anything 
that we can coat with that will not come off. 


Mr. Dean: Why use wire instead of zinc? 


Mr. Stranahan: Well, it was on hand partly when I went 
there—secondly because it gives a little bit more surface, but 
we do not need much wire. We calculate to cut our water down 
so that we won’t have much overflow at any season of the year. 


Mr. Dean: The great thing in favor of zinc is that it cleans 
easier than wire. 


Mr. Leary: It does. 


Mr. Dean: And won’t clog up so quickly, and if you coat 
perforated zine with turpentine asphalt it will withstand the 
action of almost any water, although there are minerals that will 
eat it. There is something in the water at our place that will 
eat it out after a while, but a zinc screen will last on an average 
of two years in our waters. 


Mr. Lydell: I have found in my experience that the best 
wire preservative is asphaltum and tar, half and half, and put it 
onto your wire when it is at the boiling point. It will preserve 
your wire for several years and will become very hard and after 
being applied and dried it is very hard to get off from the wire. 


Mr. N. R. Buller: I have found that pure coal tar with 
proper proportions of red lead and white litharge and turpentine 
put on boiling hot is the best covering. It is not easily rubbed 
off and lasts two or three years. 


Mr. Dean: The Harrington King Perforating Company of 
Chicago have a bronze metal they claim is practically everlast- 
ing in almost any weather. 


President Clark: We use ordinary galvanized wire for our 
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ponds, coated with asphaltum. It is put on when necessary to 
renew. It will last from one and one-half to three years, and 
this wire as you know costs from five to seven cents a square foot. 
I think if it was used it would be found the cheapest and best. 
Zinc costs a great deal more and the galvanized wire answers the 
purpose. 


Mr. N. R. Buller: I use the galvanized wire altogether, but 
I think with the addition of red lead and white litharge to the 
plain asphaltum it becomes harder than it does in its natural 
state and will last a year or two longer than if we use the pure 
asphaltum as a coating. 


SOME NOTES IN CONNECTION WITH THE BASS 
WORK AT MILL CREEK STATION. 


BY DWIGHT LYDELL. 


The output of bass from the Mill Creek Station and aux- 
iliary ponds during the season now practically closed, was as 
follows: Small mouth fry, 82,000; small mouth baby fingerlings 
and fingerlings, 24,000; large mouth advanced fry, 452,000; 
large mouth baby fingerlings and fingerlings, 88,500, all as per 
sizes herewith shown. 

As the subject of propagating bass was pretty well threshed 
over at our last two meetings, there is perhaps little to add at 
this time, at least in my own experience, that is new, but I in- 
vite your attention to one or two points that may be of interest 
and value. First, in regard to the construction of spawning 
boxes and the setting of the same, for small mouth bass. Two 
years ago, at the Put-in-Bay meeting, I recommended a box en- 
closed or protected on three sides, leaving only one side open for 
the entrance of the spawners. In practice, however, I find that 
the three-sided box is too restricted and that it is much better 
to have two sides open than one, to allow more room and greater 
freedom for the circling and maneuvering of the spawning pair. 
By experiment I also found that a single row of beds placed 
twenty feet apart around a pond will turn out more fry than a 
double row with twice as many breeding fish, and the reason is 
apparent. In single rows there is little or no occasion or nec- 
essity for the fish to pass close to one bed in order to reach 
another, hence there is much less jealously, friction and scrap- 
ping. 

That the male small mouth bass will mate twice in a season 
and take care of two successive broods of fry, was demonstrated 
beyond doubt at Mill Creek this season. Twenty nests, twenty 
males and twenty-eight females were placed in pond number 
three. On May 4th fourteen beds were spawned on, of which 
thirteen were productive. May 27th, twenty-three days after 
spawning, the fry were removed and shipped or transferred to 
rearing ponds. On May 29th, nine of the beds from which the 
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first hatchings had been taken two days before, were reoc- 
cupied and spawned upon. All of these nests proved productive 
though the average per nest was smaller than the first crop. 
Owing to warmer weather and water, the fry from the second 
spawning were ready for the screens June 6th, or only eight 
days after the eggs were laid. Here, then, were twenty-three 
nests of eggs in the two crops, all productive but one, and only 
twenty male and twenty-eight female bass in the pond; so that 
at least three males must have mated a second time, while, ap- 
parently five females did not spawn at all. 

In regard to the shipping stage for young bass, I think that 
they should not be sent out as fry, that is, at the swimming up 
point. The large-mouth fry are extremely small and helpless 
at first, and while the small-mouth fry are much larger, the 
instinct of fear is undeveloped, and this, in connection with their 
color, a jet black, makes them a conspicious and easy prey for 
their enemies. They should be held at least until they have as- 
sumed the color and form’of mature fish, a period of ten days to 
three weeks in our locality. Beyond this point, however, there 
is danger of losses by cannibalism, increasing as the disparity 
in rate of growth becomes more marked. We recently had this 
experience at Mill Creek, in a pond of small-mouths held until 
forty to sixty days old. Fingerlings were opened and found to 
contain two or three undigested bass of about half-fingerling 
size, while one greedy fellow was actually seen to seize his own 
tail and swallow himself. It is evident that the young in rear- 
ing ponds should be thinned out and shipments commenced as 
soon as they are one and one-half inches in length; otherwise 
the increasing demand for food soon overreaches the food-pro- 
ducing capacity of the pond. I believe that it is not profitable 
to hold them very long after there is much variation in size, at 
least until we have learned how to provide their natural food, or 
a substitute, in sufficient volume for their needs. This season 
we discovered that there was a great deal of food in the ponds, 
suitable for fingerlings, that was made available only when the 
vegetation was raked up and washed out. By stirring up the 
bottom and raking out the chara and other yegetation and rins- 
ing it off, a surprising quantity of food, chiefly very small 
shrimp, was driven from cover—“flushed” so to speak, for the 
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benefit cf the hungry little bass. And the bass soon learned 
what it all meant, congregating in schools whenever and wher- 
ever the rake was set in motion, much the same as a lot of 
chickens come running from every direction at a familiar call 
that means, “dinner is ready.” 

A word as to food for the adult or stock bass. We have found 
that liver in the summer and minnows in the fall and spring 
answer the purpose very well and keep the fish in good condition. 
Recently I have found that blood makes excellent food for bass, 
although of course we have not fed it to any extent, owing to 
scarcity of the raw material in my locality. To one quart of 
blood, fresh and warm from the animal, I add two rennet tablets 
(known as “Junket” tablets,) previously dissolved in water. The 
blood soon coagulates or curdles, changing to a mass about the 
consistency of gelatine or thick jelly, which may be cut into 
strips or cubes just the same as liver. The bass take it with 
great relish, and if any falls to the bottom and not picked up, it 
soon dissolves or disappears, leaving no foul matter in the pond. 
I don’t know whether this method of preparing blood for fish 
food is new to others or not, but it is new to me, and was sug- 
gested on witnessing the action of rennet in converting warm 
milk into curd. 

Considerable has been said in the past about handling adult 
bass in the spring, with reference to the effect of handling and 
transportation on spawning and hatching results. So far as 
large-mouth bass are concerned, our experience is that it makes 
little or no difference what time the stock fish are caught and 
brought in from outside waters. During the season just past 
we took a number of adult large-mouths from the Saginaw river 
that were nearly ready to spawn, transported them to Mill Creek, 
a distance of about one hundred and forty miles, and secured ex- 
cellent hatching results. Some of these fish spawned the third 
day after arrival and produced a fine lot of fry. This suggests 
the possibility of artificial propagation, and right here I wish 
to inquire if anyone has tried to strip and fertilize the eggs of 
large-mouth bass. 

But what has been said on this point about the large-mouth 
bass does not apply at all to small-mouths. Our recent experi- 
ence in transferring the latter from outside waters to the station 
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ponds only confirms what has been stated before, namely, that 
the fish must be caught and placed in the ponds in the fall and 
not in the spring. A year ago last spring we were a little short 
of small-mouth breeders, so we took fifty adults from an inland 
lake and transferred them to a pond at Mill Creek. These fish 
did not mate nor show any indications of doing so, and not one 
of them spawned. Late in August I opened some of the females 
and found that most of the current crop of eggs had been cast 
and that the eggs remaining were very soft and apparently ready 
to slough away. Eggs for this season’s spawning were also in 
sight. _The influence of a suspension of the spawning function 
through transporting in the spring, appears also to reach for- 
ward to the next season, for this same pond had only six pro- 
ductive beds during the season just closed. Involved in the 
propagation of small-mouth bass are many perplexities and un- 
certainties, but if there is any one feature concerning which a 
definite rule may be laid down, it is that the adults must be 
brought to their spawning quarters seven or eight months in ad- 
vance of the spawning season; this gives them time to become 
familiar with their suroundings and to get acquainted with each 
other before it is time to select their mates, build their nests, 
do their courting, get married and settle down to the business 
of multiplying and replenishing the waters. But if for any 
reason the union proves unfruitful, as is too often the case, and 
there is a tendency towards “race suicide,” then is your recource- 
ful man in charge ever ready with a convincing bunch of theories 
explaining it all and pointing out exactly what he proposes to 
do “next season.” On the other hand, if the bass haven’t spawned 
on Friday or the 13th of the month, and no one about the place 
has seen the new moon over his left shoulder, in short if all 
hoodoos have been sidetracked and the angel of good luck hovers 
gently o’er the scene, impelling the parent stock to cover them- 
selves with glory and their nests with a goodly bunch of fertile 
germs, then may the superintendent of a station smile serenely, 


throw a large and fragrant bouquet at himself, look wise and say, 
“T DONE IT.” 
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(Preliminary to reading of Mr. Lydell’s paper. ) 


Mr. Seymour Bower: I wish to say that Mr. Lydell does not 
claim that this short article rises to the dignity of a formal 
paper. It is merely a few scattering notes hastily thrown to- 
gether at the eleventh hour and fifty-ninth minute. 


(Speaking, after reading first paragraph. ) 


The Michigan Fish Commission has recently established a 
new bass station at Drayton Plains. It is not at present very 
far advanced towards completion, but from this station we dis- 
tributed this season about 165,000 advanced fry and fingerlings, 
mostly large-mouth, in addition to the output from Mill Creek. 
And right here I desire to explain how we grade our fish, what 
we mean by fry, fingerlings, ete. 


A. By fry we mean fish that have just risen from the bed; 
that is, they have risen up so that they are going to remain up, 
and have not taken any food, or practically none. 


B. By advanced fry we mean fish three-fourth to one and 
one-fourth inches in length regardless of age. 


C. By baby fingerlings we mean fish one and one-fourth to 
two inches in length, also regardless of age. 


D. By fingerlings we mean fish two inches long up to what- 
ever size they may attain at the end of the shipping season. 


(At the conclusion of the paper.) In this connection I want 
to call attention to one or two bottles of specimens that we 
brought here. You will probably all look at them before we ad- 
journ. 

Here is a bottle of fish that I wish you would all look at, be- 
cause they are all of an age—we know that—we drew the pond 
this spring and prepared it for a nursery pond, and no fish were 
put in there, adult or small, except 50,000 small-mouthed fry. 
At the age of sixty-five days these specimens, representing ex- 
tremes, show the disparity in growth. Some specimens will 
weigh fifty times as much as others of exactly the same age! Of 
course that pond was overstocked, undoubtedly, but it shows 
what a great difference there is in the growth. 
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Mr. Lydell: I do not think it is overstocked now. (Laugh- 
ter. ) 


Mr. Bower: Here is another specimen of small-mouth bass 
with a large-mouth bass recently removed from its stomach. 

Here is another bottle containing a large-mouth bass that had 
just recently swallowed another bass. The stomach is distended 
and distorted. 

Mr. Jordan in some of his writings has quite a good deal to 
say about the voracity of Pacific salmon, and indeed they are 
wonderful feeders and growers; but I think that in the earlier 
stages at least they are not in the same class with large-mouth 
bass, or even with the small-mouth bass. He says that a salmon 
never eats except when it is hungry, which is all the time, and 
then it eats a little between meals for its stomach’s sake. 
(Laughter.) To show the difference in growth I exhibit to you 
a specimen of Pacific salmon fifty days old, and you can com- 
pare this specimen with bass of the same age and find the former 
to be very much smaller. I do not think there is a fish that 
swims that is so avaricious as the bass in its earliest stages. In 
fact, if I were asked by anyone to suggest a design for a combina- 
tion of greed, voracity and gluttony I would cali attention to the 
bass as being the best emblem of that combination possible to be 
obtained. 


Dr. Johnson: I do not want to do all the talking but I want 
to learn a little bit more, for I came down here rather as a stu- 
dent than a teacher. This question about preparation of blood 
is interesting, but why is it necessary to add rennet to blood? 
Is it to make it more digestible, or to make a stronger coagulum 
only ? 

There is one little point in these so-called artificial foods that 
rather surprises me, which has not been touched upon at all, in 
the preparation. It would seem to me that the addition of ordi- 
nary salt would be beneficial in a great many ways. Now we 
know that trouts are very fond of anything that is salt. I have 
proven that simply by trying to get the best of a fish hog that I 
once ran into who each and every day always selected a certain 
pool and would not let me fish in it. I did not want many of his 
fish, but I wanted his room, and his disappearance once in a 
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while, and I did want to cast my fli¢s into that one particular 
pool. I would not ask him for it, but I took my canoe and an- 
chored it quite a little distance above him, but I did not anchor 
it with a stone. I anchored it with a bag of rock salt, and as 
soon as the salt began to dissolve I made my cast around my 
canoe, and the fish all left the pool and followed the salt up; so 
I got the best of that one particular fish hog that I was fighting, 
and it showed me clearly that fish love salt. Another thing they 
love is sugar, and both of those things are good for a trout. When 
a trout does not rise well to the fly, if you are whipping a pool 
(this I am afraid is talking the sportsman, still it might give a 
hint as to the feeding, etc.), you take vaseline that you have 
mixed sugar with, and smear your fly with it, and it will leave 
a trail on the water which will often attract a big fish. He will 
follow up the sweet place and take the fly, as he thinks it is a 
sugar plum. We all know a trout will run into salt water for 
food. I believe that the salvelinus runs down out of his fresh 
water bogs into the sea and remains there because he gets more 
food, and returns every year to his home. He soon gets accli- 
matized to the brackish water with a certain amount of salt in it. 
We are apt to forget the essential thing, it seems to me, in feed- 
ing fish, as we do in feeding human beings. I have always 
claimed (and pardon me for talking medicine just a moment) 
that we made our mistakes as physicians in this world too often 
—very much too often—by doing one thing or the other as far 
as diet is concerned. We concentrate the diet list down to mo- 
notony or we push our poor patients into some devilish’ theory 
which eliminates lots of good food that they ought to be taking. 
More patients have been killed in diabetes alone by putting them 
on a rigid diet list, than by giving them plenty to eat and drink. 
My patients get better under a broader diet list. So we choke 
down our fishes, never thinking what they want and need; we 
give them a monotony of food, and that monotony in itself, J 
believe, brings about deleterious changes both as far as their 
flavor and taste go, and as far as diseases go. 

Now we have left out one thing that is necessary to diges- 
tion. All fish have pepsin enough, all fish have good strong gas- 
tric juices, strong enough to digest the living animal. Take two | 
frogs for instance, poke the leg of one frog into the other chap’s 
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stomach, and he will digest the webbing, and even the bones of 
the living frog. That shows that the gastric juice is strong 
enough. Now if we can incorporate salt into food, liver or what 
not, we will make that very food much more digestible, conse- 
quently much more easily assimilated, and will eradicate utterly 
certain bad effects that would come from giving the food alone; 
and I should say that you can get a coagulum out of fresh blood 
quickly enough so that it will be held together, and that it would 
be better to add salt, in my opinion, in moderation, than it would 
be to add a peptonoid. 


Dr. Henshall: I think salt is pretty generally used by fish 
culturists. I put considerable salt in liver when ground, and in 
addition to that I salt all my ponds once a week. 


Mr. Lydell: I wish to say that the use of this rennet was 
especially to hold the liver together in a solid mass so that you 
could cut it into strips. Taking it cold and cutting it into strips 
it will break up and the bass won’t take it; but by making it solid 
I cut it up into strips two or three inches long and a quarter of 
an inch thick, and it can be stretched like rubber, and it won’t 


break, and the bass take it readily; but take a square or round 
piece of blood and throw it out to the bass and they won’t take it. 
The bass want something that will start to move, like a worm, 
when it sinks, and that is the only reason we use this rennet. 


Mr. Seymour Bower: In our trout hatchery at Paris we use 
food at the present time in which there are a good many differ- 
ent elements. It is composed of shorts, corn meal, Bowker’s ani- 
mal meal, and a definite proportion of salt. 

We feed it all summer to our adult trout, alternating this 
food with liver. It is known as Lane’s food. Mr. Lane can tell 
you all about it. 


Mr. Lane: Mr. Bower has given you the receipt. He has 
perhaps not given you the exact way of making it, but it was 
given at this meeting two different years, and you will find it 
in the last reports. We use a certain amount of salt, which has 
proven to be beneficial to trout. I do not know as I have any- 
thing new to say on this question. 
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President Clark: While I hate to prolong the discussion, 
I want to say a word or two on the bass question, because there 
are some things that our old bass culturists like Mr. Stranahan 
and Mr. Lydell have not touched upon at all. We have only had 
this one year’s experience with bass, and small-mouth at that. I 
have some notes on the matter but nothing in the form of a 
paper, and I will just refer to them occasionally. 

We placed twenty-eight pairs of adult bass in our ponds, and 
from these we succeeded in finding eighteen nests, out of which 
thirteen produced fish. We did not find the eggs and the nest 
until after we went over to the station of the Michigan Fish 
Commission and examined the beds there, then we came back 
and found the eggs—we did not find them before—whether they 
spawned during those eight or ten hours while we were gone or 
not I could not say. Possibly we did not know what to look for 
exactly. However they hatched out and we screened the fish at 
the proper time when they came up from the bottom of the nest, 
and we took some of the young bass out of the nest and placed 
them in another pond. Previous to the spawning, however, we had 
sorted the bass, as Mr. Lydell says, and placed in one pond these 
twenty-eight pairs, as we supposed, and took a surplus of seven 
males, as we supposed, and placed them in another pond. In 
that pond we counted and placed 8,500 fry of a certain size and 
took 9,700 out—I do not think any of you can beat that. (Ap- 
plause.) The only way I can account for it is that the seven sup- 
posedly male bass were not all males. However, when we drew 
the pond down there was no indication whatever of any old nests. 
We took 9,700 out and the fish culturist estimated there were 
still 2,000 to 4,000 left in the pond. After we reached that point 
I told him the experiment was ended. 

Another thing that has not been touched upon by the bass 
culturists is the movement of the fry and baby fingerlings. We 
had an experience this year that I have never heard anybody 
touch upon. After the screens were lifted and we let the balance 
of the fry go, in perhaps twenty-four to thirty-six hours, the bulk 
of those little black fry were all around the edge of the pond. 
This pond is about 175 by 200 feet. They stayed there until 
about forty days old and grew very rapidly. 

We have a growth here in the specimens presented, of five- 


American Fisheries Society. 161 


eights of an inch in only four days, from the 27th to the 31st 
days. And these fish were not sorted out but just simply taken 
as they came, in a small seine. 

Now, after about this size (indicating fish forty days old) 
these fish disappeared from the edges of the pond and were prac- 
tically gone. Once in a while you would find a stray fish, but the 
bulk of them had gone out to deep water. They were growing 
very rapidly. They came back in a certain number of days, which 
my notes here will give—lI think about six or seven days—to the 
edge of the pond, and we found these fish, forty-six days old— 
you can see them readily (indicating specimens). There may 
be some in the middle of the pond—I don’t know how that is. 
Now as nearly as we could find out, in hunting for food, these 
fish went from the edge of the pond into deeper water—either 
following food or after another kind of food—and they probably 
found that food, and at this size (indicating) they came back to 
the edge of the pond. What for? For food, because here we find 
some ten days older and there is practically no difference in the 
size. That is my theory of it gentlemen. 

Therefore I have come to the conclusion that bass should be 
distributed at the earliest age possible, as baby fingerlings. They 
have grown rapidly up to this time and are still growing; but 
when they came back to find this other food, it is not in the pond, 
and they then begin eating each other up, therefore I think this 
is the proper age to distribute the small-mouth bass, when they 
are baby fingerlings, or fingerlings, if you please. I think when 
small-mouth bass are that size, they will take care of themselves 
as well as if larger. That has been our experience this year. 
From the twenty-eight nests thirteen were productive, from these 
we distributed 15,000 or 20,000 fry, and we still have fish in the 
ponds, but they are gradually growing less and less. I do not 
expect to take 1,009 fish out of these ponds when it comes fall. 
I think with the present arrangement of our ponds we will be 
able to turn out half a million fingerling bass, but I do not think 
it advisable to hold them unless you have an immense pond area. 
Nothing that you can have at any ordinary station will warrant 
holding the fish, for the food is not there in quantities and the 
fish will eat each other up; but for the younger stages we have 
an abundance of food, and I think you will find it true in almost 
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all cases, that the time to ship bass is in the baby fingerling or 
fingerling stage. 


President Clark produced seven bottles of small-mouth bass 
as follows: 


1. Northville station, small-mouth bass, ten days old, June 
7, 1904, specimens about half inch long. 


2. Same twenty-one days old, June 18, 1904, an inch long. 


3. Same twenty-seven days old, June 24, 1904, one and one- 
half inch long. 


4. Thirty-one days old, June 28, 1904, about one and three- 
fourths inches long. 


5. Forty days old, July 7, 1904, about two inches long. 


6. Forty-six days old, July 12, 1904, about two and one- 
fourth inches long. 


v. Fifty-six days old, July 22, 1904, about two and one- 
half inches long. 


Mr. Brown: I want to ask if you have any idea after you 
have distributed the fish to the citizens how many of the fish 
have been taken out in the middle of the lake and deposited and 
consequently your work nullified ; or what has been done to edu- 
cate the people as to the proper place to put the fish? I have 
personally seen so much ignorance displayed in the disposition 
of trout and bass that have been delivered to people for distribu- 
tion, that I have sometimes felt almost discouraged. I think 
there ought to be concerted action used in furnishing informa- 
tion, both by circulars and papers, as to where the bass should be 
placed. 


Mr. Seymour Bower: As far as our commission is concerned 
it is not our fault if the fish are not placed in the proper places. 
We send out a notification in advance, advising date of delivery, 
with full directions where to place them, and we have a label on 
the top of each can that repeats the same directions. We cannot 
control the fish after they leave our hands, and no doubt in some 
cases the fish are wasted, but I think that the great majority of 
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applicants who take the trouble and pains to drive to the streams, 
and who like to fish pretty well themselves are therefore inter- 
ested in getting the best results, will follow the instructions we 
give them. Of course it would be an excellent idea if all the 
sportsmen’s papers would publish that information once a year, 
and it would help a great deal, no doubt. 


Mr. Lydell: I am afraid Mr. Bower did not carry that sug- 
gestion far enough. He says he sends them a letter and also di- 
rections on the can. In addition to that when the messenger 
leaves the Mill Creek station he has a folder six inches by eight, 
in his pocket, folded up three times, and on’ the back of that in 
large flaming letters it says, “Directions for planting bass,” and 
when he opens the folder the customer sees that legend; he can 
see it clear across the room; and one of those is handed to each 
applicant for bass, by the messenger when he delivers the fish. 


Mr. Titcomb: I want to ask one question, and then I want 
to touch on Mr. Brown’s question. 
How many bass did you have in that pond that you do not 


expect to get a thousand out in the fall, and how many are there 
now ? 


President: Of course I cannot tell now but when we counted 
the 8,500 where we took 9,700 out, my estimate on those fish was 
between 50,000 and 60,000 at least. It is a positive fact that 
they are certainly eating each other up. 


Mr. Titcomb: No doubt of it. I think the question raised 
by Mr. Brown is important. It has been my experience that it 
is almost impossible to get these applicants for fish to read any 
directions when they get the fish; they won’t look at the direc- 
tions on the can. If it was not for the expense, I would advocate 
having the bureau of fisheries plant its own fish, have the mes- 
sengers carry them and put them into the waters. Of course we 
do that with the great proportion of our commercial fishes, 
but in assigning bass and trout and fish of that character we do 
not. But the applicants always receive general directions about 
planting fish in the notice which is sent out with the other par- 
ticulars after their application has been filed. 
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President Clark: I received instructions from Mr. Titeomb 
to hold these fish for fall distribution. 


Mr. Lydell: I think in regard to planting those fish the 
same as you do. About the time they leave the shore and disap- 
pear is the time to get them out and plant them. Of those fish 
that we have there of the various sizes of the same age, there 
were about 50,000 put into this pond. I think if we had shipped 
them at the size you recommended we would have shipped 40,000 
or 45,000 out of that pond—perhaps more. We did not do it and 
commenced shipping a couple of weeks later; and we have 
shipped 10,000 or 12,000 and there are probably 4,000 or 5,000 
left in the pond, and I doubt if there will be a thousand of those 
there this fall. The smallest fish in that vial are a great deal 
smaller than they were about two weeks ago. One of the em- 
ployes at the hatcheries wanted to know what was the matter 
with the fish in pond No. 1. I said, “Nothing.” He said, “They 
are getting smaller.” I said, “We have grown them up to finger- 
ling and we are going to grow them back to fry, and start all over 
again.” (Laughter.) I do not think those smallest fish have 
advanced a particle in a month, and then is when they ought to 
have been shipped. I think the time to plant these fish is when 
they are baby fingerling, or fingerling. 


Mr. Stranahan: We have found by carefully watching our 
shipments into Florida, Alabama and Mississippi, in the hands 
of pretty good men, such as Mr. Cunningham and Mr. Brown 
who have been directed to observe the results carefully, that we 
could do the best work and get rid of our fish (and we had to get 
rid of them or overstock our ponds) by planting that smallest 
size which you have there, which is about an inch long. We can 
handle a thousand black bass in a ten-gallon can of that size, and 
where we have taken them right out and counted an estimated 
thousand we have found 1,300. You are pretty apt to under- 
estimate such small fish, and my opinion is for the large-mouth 
bass south, that a size if anything a little smaller than your 
smallest lot, is the best size to be shipped, becasue of the large 
numbers that can be handled and of the great success we have 
had in handling small fry. We have gone long distances without 
the use of very much ice. 
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President Clark: In what we have distributed this year we 
have only carried 250 to the can, and have been quite successful. 
We want them in as good condition when they get to their desti- 
nation as when they start. Three hundred did not work very 
well. ‘Two hundred and fifty to a ten-gallon can we actually 
counted. 


Mr. Baldwin: How many hours could Mr. Stranahan carry 
a thousand black bass to the can? 


Mr. Stranahan: The black bass that we have usually shipped, 
as I say, are somewhat smaller than those shipped by Mr. Clark. 
We carry them three days. Of course that requires the use of a 
considerable amount of ice. Mr. Brown and Mr. Cunningham 
both were our messengers this year, and they report that they had 
better luck with the black bass three-fourths of an inch long, on 
long trips, than with those that were longer. 


Mr. Baldwin: ! would like to ask Mr. Clark how far he 
would carry his 250 to a ten-gallon can successfully. 


Mr. Clark: The longest trip was twenty-nine hours from the 
time the messenger started from the station. 


Q. That is the size you call fry? 

A. No sir, baby fingerling. 

Q. What length? 

A. Well, they are an inch and a quarter. 


Mr. Baldwin: I do a good deal of that kind of work. 


President Clark: They are from twenty-seven to forty days 
old. 


Mr. Baldwin: (To Mr. Stranahan) You put a thousand to 
a can. Now in those seventy-two hours how many dead fish do 
you have? 


Mr. Stranahan: Practically none. 


Q. Do you count your fish when you start out? 


A. We count batches. 
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Mr. Baldwin: I handled 107,000 this year, and took them 
out, and I think my loss was 200. Every fish is counted out to 
me before I leave the station, and every fish I lose over five is 
reported to Washington. You take a. thousand fish like those 


(three-fourths of an inch), I cannot do it without loss in our 
Texas climate. 


Mr. Stranahan: I can only tell you what our messenger’s 
reports say. Mr. Cunningham started to write a paper but did 


not finish it, on the method of carrying large numbers of fry 
without loss. 


Mr. Baldwin: In Texas waters if you carry fish three to six 
inches long, fifty to the can, twenty-eight hours, it is impossible 
to get through successfully. I carry about seven and one-half 
gallons of water in a can, but the fish that I carry, one hundred 
to the can, run about two inches or more in length. Of course 
we have a great many lay-overs there and a great many changes, 
but I cannot carry a thousand to a can. I have carried as high 
as thirty-eight cans of fish in one baggage car in Texas sixty- 
eight hours, and those thirty-eight cans only contained 6,800 
fish, and that is why I asked the question. 

Then in Texas you cannot change water. I never change the 
water, do you? 


Mr. Stranahan: It is not necessary. We do not want it 
changed. We use lots of ice. 


Mr. Baldwin: I am very much interested in this work and I 
would like to know if anybody can beat me carrying fish. I want 
some pointers. Every fish that I carry is counted. You know 
there is a vast difference between estimating fish and counting 
them, and every fish that I carry is counted to me by the employes 
of the San Marcos station, and I get a receipt for them, and I 
have had men count them on me. They do not always take my 
word—that is the point I wanted to make—actual count. I wish 
to add that I am talking about large-mouth bass and assume the 
gentlemen from the north are talking about small-mouth bass, 
which might make some difference. 


Mr. Stranahan: In all of our small fish we estimate them, 
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but I believe we over-estimate rather than under-estimate. When 
they put up ten or fifteen cans with a thousand of those little 
fish in, they do not know which one of these cans will be taken 
out and counted. They have been taken out at least once a week 
and frequently oftener, and counted. I counted a can myself 
this summer, and there were over 1,300 fish in it. I ordered 
the men to be careful not to over-estimate, and very seldom do 
they run under 1,000. 


Mr. Seymour Bower: This question of the size of bass seems 
to resolve itself into whether it is better to plant 50,000 an inch 
long, or an inch and a half, or 2,000 or 3,000 about two inches 
long—3,000 or 4,000 perhaps. It seems to me it is better to 
plant the larger number. When the bass have reached a certain 
age and average one to two inches in length, they either require 
a different kind of food, another type of food that the ordinary 
pond does not furnish, or else they have exhausted the daphnia 
and small crustacean life they subsist on from the beginning. 
The ordinary pond does not furnish the larger type of food, 
hence it is not profitable to carry them longer, as they commence 
to prey on one another. It is the only food they have. 


Mr. Titcomb: ‘This question has been brought up in such a 
way that perhaps I ought to say what the policy of the bureau of 
fishery is with reference to the distribution of the black bass. It 
is necessary to consider it in all its phases. Now, today, we do 
so, and since the last meeting—in fact before the last meeting— 
we began distributing the black bass when they were very young, 
so far as possible. We have these stations scattered over the dif- 
ferent parts of the country, and we have applicants still more 
widely scattered. Some of these applicants can be supplied by 
sending messengers in baggage cars with cans of fish; others 
can only be economically supplied by sending the bass along with 
other species of fish in carload lots for a thousand miles or two 
thousand miles even. Therefore we cannot set a time or regu- 
late the time of distribution exactly by the size of the fish. If it 
were possible for the Bureau of Fisheries to distribute the bass 
from all its stations at the time considered by it most suitable, it 
would distribute when they are the size mentioned by Mr. Clark. 
We would begin distributing even when the bass is only ten days 
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old. They are then fully developed young bass, well able to take 
care of themselves, and if you begin distributing at that age, 
you cannot get rid of all your bass before they are twenty or 
thirty days old, and in the meantime they are eating themselves 
up. In the Texas station Mr. Leary begins distributing early in 
the spring and he is distributing fish all summer, but he cannot 
be regulated by the size; for they grow so fast he cannot get rid 
of them soon enough. His messengers are taking fish out from 
the 18th of April on. 


Q. What were the size of the bass on the 18th of April? 


Mr. Leary: Nearly two inches long—from an inch and a 
half to two inches. 


Q. Could you not begin a little earlier then, advantage- 
ously ? 


A. Yes, I suppose I might. 
Q. You could get out more fish. 


A. If numbers count for anything I could get out a great 
many more, but I do not know whether we should have to sacri- 
fice results or not. 


Q. Don’t you think those small fish in a large body of water 
are less liable to eat each other up than they are in the small 
ponds where you have them? 


A. There is something in that, but I prefer to plant a larger 
fish. 


President Clark: Why? 


Mr. Leary: That has been my experience, and experience 
teaches us pretty nearly when we are right. All of my plants 
have given perfect satisfaction, and all the ponds that we have 
stocked have choice supplies of fish, and I do not believe it would 
have been so if we had put in fry or very small fish that the 
sun perch and catfish would catch or could destroy. It is an 
established fact that every pond contains sun perch and catfish, 
and without a doubt they would catch those little fellows. 
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Mr. Titcomb: In connection with the naming of the time 
for distribution, of course where a station puts out a number: of 
species you have to consider that to some extent. Mr. Clark has 
been directed to hold one pond of his bass after distributing the 
others at the size we considered most suitable. The reason for 
that is, that we have filled all our applications in his territory 
and have some applications from distant points which we hope 
to be able to fill from his station, in connection with other distri- 
butions in the fall. We hope that there will be enough of those 
fish left to do this, and we feel that we can afford to sacrifice 
through cannabalism at least half or even more of the stock he 
has on hand, provided we can at that time have available a sup- 
ply of bass to carry to our more distant points. 

In discussing how many fish are being carried to a can, I 
think Mr. Baldwin and Stranahan have not had in mind exactly 
the size or age of the fish they were carrying; and in pursuing 
the discussion in connection with Mr. Clark’s work we must 
consider that Mr. Clark’s waters are much colder than those of 
the south, and that he is dealing with the small-mouth bass in- 
stead of the large-mouth bass. 


Mr. Lydell: I would say in regard to distributing bass we 
distribute 250 to the can, baby fingerling, from Mill Creek, and 
have no trouble in carrying them; but they are carried in spring 
water of about 58 degrees temperature. 

In regard to planting those small fish, Mr. Bower instructed 
me to plant baby fingerling; he said that is was much better to 
plant 40,090 of them than to plant 10,000 of such a conglomera- 
tion of sizes as are shown here. 


WHAT I HAVE SEEN OF BLACK BASS. 


BY SAMUEL LOVEJOY, OF BULLOCHVILLE, GEORGIA. 


Five years ago we began feeding our adult bass with cut 
mullet. We throw our feed into the pond and the bass take it 
readily. I have seen taken out of the same pond eleven tubs of 
pollywogs. I have seen fingerlings swimming within a distance 
of ten inches of the adults which paid no attention to them; but 
if we catch a fingerling and throw him back into the pond he 
will be caught before he strikes the water. The same way with 
the pollywogs. Therefore to feed adult bass by throwing the 
feed in the pond to them will stop cannabalism. At the same 
time if we put new or wild fish in the pond they will catch the 
fingerlings for a while until they learn to eat from the hand. I 
have seen some few adults dash into a school of fry. The new 
ones before they learn to take the food stay around in the shallow 
water, while the tame ones swim in the deep water where we feed 
them. I have seen more baby fingerlings taken out of ponds 
where fingerlings were scattered all over the pond, than where 
there were no fingerlings. I think that wild adults do more 
harm in eating fry than fingerlings do. I believe fry of the same 
school (the overgrown ones) will eat each other. I have seen 
yearlings swallow fish very near their size when thrown among 
them as we feed them. Then you can put the same sized min- 
nows in the pond and let them swim up to the bass and they will 
not pay any attention to them. I think that it is caused by 
feeding from the hand. I believe that feeding from the hand 
by throwing the food into the pond will go a long ways towards 
stopping cannabalism. 


DISCUSSION. 


Mr. Stranahan: This paper is by one of my assistants, a 
colored man. 


Mr. Lydell: I have had no experience in feeding fry, but I 
have had experience in the feeding of adults. You take the 
seine and seine the minnows out of the pond, go up on the bank, 


throw them out into the pond, and they are readily taken. 
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Whether it is due to lack of swiftness in pursuing the minnows 
or not, I do not know, but there are worlds of minnows in the 
pond, but the larger fish do not get them. 


President: Do you kill the minnows? 


Mr. Lydell: Yes, or feed them alive. Probably they could 
not catch them when they were in the pond naturally. 


Mr. Stranahan: I would say to brother Lydell that I do 
not think that it is the only reason, because they cannot catch 
minnows, for the reason that we propagate tadpoles in enormous 
quantities, taking sometimes out of an acre pond seven or eight 
washtubs full of tadpoles in the fall when we draw the pond 
down ; and it is one of our main sources of food supply. You can 
see the tadpoles numerously among the bass, which pay no atten- 
tion to them, but seine out a pailful and throw them in and the 
bass will take them until their bellies are absolutely distended. 

I believe Mr. Lovejoy is correct in many of his observations. 
Abundant feeding is the best means of preventing cannabalism ; 
then later when that danger is over, cut the feeding down. 


Mr. Lydell: We have worlds of tadpoles in Mill Creek, but 
not with the adult bass. We get probably half a pailful of large 
sized tadpoles in a seining. I think they are young tadpoles 
from last year, but we do not find any where our adult fish are, 


but they are all in where our fry are. The adults seem to have 
cleaned them all up. 


Mr. Titcomb: I think the point of feeding during the 
breeding season is one to be considered, and I would suggest that 
those superintendents who advocate the partitioning off of the 
breeding bass, the brood stock, from the rest of the pond, try 
both methods. At the Fish Lakes station where Mr. Green is 
superintendent, we have taken away some of the partitions and 
allowed the large mouthed black bass to make nests wherever 
they please. All of the adult fish are fed every day, and we find 
that the adult bass do very little feeding upon the young; canna- 
balism is confined almost entirely to the young fish. Seining 
of these ponds is begun when the fish are at the youngest stage 
shown by Mr. Clark, but some of them get to be four to six 
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inches long before they are all seined out. I suggest that those 
fish culturists who are partitioning off the adults, try at least one 
pond in just the reverse method and feed the fish liberally to see 
what the results are. Certainly it is less expensive to eliminate 
these partitions. 


Mr. Lydell: Do I understand that you recommend the feed- 
ing of the small-mouth bass during the spawning season? We 
feed our large-mouth bass during the spawning season every 
day, and have all summer; but as to our small-mouth bass, there 
were several days when they were nesting when we did not feed 
them. 


Mr. Clark: They do not need it and won’t take it then. 


Mr. Titcomb: That is true. 
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VALUE OF AQUATIC PLANTS IN POND CULTURE. 


BY MR. C. K. GREEN. 


Two years ago at the request of the Commissioner of Fish 
and Fisheries the United States Agricultural Department de- 
tailed a skilled botanist to make a collection of the aquatic plants 
at Fish Lakes Station, Washington, D. C., and classify them. 

It was known that the ponds were rich in water plants and 
it was the idea of identifying the different kinds and ascertain- 
ing the habits and manner and growth of each, especially those 
which were most abundant, that the request was made. 

The city of Washington being recognized as a sort of botani- 
cal center, it is probably as favorable a location as could be 
selected for acquiring general information on the subject. The 
Fish Lakes Station has been called upon at various times to fur- 
nish aquatic plants for other stations. Some of the varieties 
are of great value both as oxygenators and food producers for 
the young fish; others, however, while undoubtedly possessing 
more or less merit in these respects, make such excessive growth 
and involve so much labor to remove them that their introduc- 
tion to other waters is not advisable. In all fifty-eight kinds 
were collected and classified, including those which are semi- 
aquatic, requiring a great deal of moisture but not submerged, 
growing about the edge of the ponds. The two varieties which 
are the least desirable and cause the greatest amount of labor are 
Marsilea quadrifolia, the water clover, and Potamogeton pecti- 
natus, the fennel-leaved pond weed. The Marsilea, I am in- 
formed, was introduced many years ago by Prof. Baird and pro- 
cured originally from Texas. It presents a handsome appear- 
ance, growing on long stems, having a clover-like leaf and at 
certain stages a mass of it looks like a well kept lawn. I have 
been unable to discover that it possesses valuable food producing 
qualities but the chief objecton to it is that it forms a net work 
of roots and grows so thickly that unless taken in early growth it 
is necessary when mowing, to cut it in chunks in order to lift it 
out with pitch forks. It apparently does not grow in water 
exceeding two feet so that it can be gotten rid of to a certain 
extent by deepening the pond. 
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Potamogeton pectinatus grows very thick and mats on the 
surface. After being exposed to the sun it becomes withered 
and brownish in color and decays, thus fouling the water. It is 
very heavy and requires much labor to remove it. The growth 
becomes so dense that the fish are unable to work through it and 
it becomes a great detriment, interfering also with the circula- 
tion of the water. It apparently thrives in all ordinary depths 
in ponds and [I doubt whether there is any way it can be eli- 
minated. 

The next plant in extent of growth is Anacharis canadensis, 
commonly called water weed or wyme. It is valuable, how- 
ever, as a food producer and does not grow so luxuriantly but 
that it can be handled with comparative ease if desired. It dies 
in cold weather so that unless in southern sections where the 
water remains warm the year around there is little danger of 
its proving obnoxious. The leaves are light green, small and 
pretty. I have observed young snails and other aquatic life 
clinging to it. As a rule it does not grow so heavy but that the 
fish can work about. It is said of this plant, however, that some 
years ago it was introduced in Europe by a traveler who was 
very enthusiastic over its handsome appearance and purifying 
qualities. The German Government ordered some to be placed 
in canals and attached a fine to any disturbance of it. It was 
not long, however, before it grew so thickly as to clog the canals 
to such an extent that the boats could not be navigated and now 
the government offers a reward to anyone who will devise a 
means for suppressing its growth. This is similar to the intro- 
duction of the water hyacinth in the St. Johns River, Florida. 
I grow this plant freely, however, at the Washington ponds as 
the cold weather invariably kills it. In order to preserve a stock 
it is necessary to transfer a few plants to the green house before 
winter opens so there is not any danger of an over abundance 
north of Washington. The suspended roots harbor quantities of 
insect food and gold fish spawn among them. 

Probably, among the most valuable plants in all respects for 
food culture are the following: Ceratophyllum demersum, Ca- 
bomba caroliniana, Potamogeton Crispus, Potamogeton foliosus 
and Vallisneria spiralis. These are all excellent oxygenators 
and food producers. C. demersum and C. Caroliniana are es- 
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pecially good—the latter being the favorite aquarium plant 
both on account of its handsome foliage and cleanly habit. It 
grows readily in nearly all waters and is not especially particu- 
lar as to root anchorage although it undoubtedly thrives best 
when drawing part of its substance from the soil. 

About the edges of a pond the yellow iris is very desirable. It 
is very hardy, the roots forming a thick fibrous growth which 
half sustains the bank about the water edge, and during June 
the yellow blossoms are exceedingly attractive. In growth the 
plant attains about two feet; late in July it is advisable to mow 
it as the heavy seed pods fall over in the water and decay—the 
second growth comes on rapidly and remains the rest of the 
season but the plant does not flower again. 

Lythrum salicaria, the purple loose-strife, is also a valuable 
and attractive plant about the borders. It bears pretty purple 
flowers on spikes, grows to about three feet in height and blos- 
soms throughout the season. Like the yellow iris, it is a peren- 
nial and when once established takes care of itself. 

Lily pads in moderation I believe to be beneficial, they act 
as sun shades and in still waters provide a cool retreat for the 
fish in bad weather. It is quite remarkable just under a lily leaf 
and outside of it in pond waters. 

The lotus (Nelumbo lutea) while very beautiful when per- 
fect appears to be subject to the ravages of insects to such an ex- 
tent as to make it on the whole undesirable, at least this is the 
experience at the Washington ponds in one of which it grows in 
abundance. The banana-like bulbs penetrate three feet in the 
mud rendering extermination of the plant very difficult. 

In conclusion permit me to say that I do not know that I 
have said anything with which many of the members of this 
society are not familiar, but in as much as the Washington Sta- 
tion has been frequently called upon for an asortment of aquatic 
plants for other localities, I concluded it might be interesting to 
set forth the varieties usually selected with the reason therefor 
if there is anyone present not familiar with the names of the 
plants mentioned who would like to identify them I will say that 
the preserved specimens are here and can be examined if desired. 

The growth of aquatic plants in ponds, particularly those 
designed for bass culture, is such an important matter, both in 
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the way of producing food, purifying the waters and providing 
shelter for the young fish, that it would appear very desirable to 
have a free exchange of knowledge along this line. 


DISCUSSION. 


Mr. Stranahan: I prepared no paper for this meeting and 
I would like to say a little with reference to these aquatic plants. 
They are with us of the very greatest importance. We have 
had to make a good long fight of four years to know what to use 
and what not to use and how to use it. We have settled down 
to two plants, in neither of which am | sure of the scientific 
name. Myrriophyllum is the name of one of them. That 
plant does well in our more fertile ponds. In the other ponds 
which are very sterile (sand, clay and gravel) we have found 
the parrot feather, one of the myrriophyllum family, I believe, 
a splendid plant for use. We have to plant it every year to some 
extent; it will get killed out unless it is looked after, but it 
offers us an abundance of cover; and we were derelict to the 
extent of losing quite a number of thousand of bass this year 
by not having planted our myrriophyllum early enough in one 
of our ponds. The parrot feather makes a good heavy cover 
for the protection of small fry, and furnishes a home for daphnia 
and cyclops, and all those crustacea that are good food for our 
little fishes. Where we have it we take out large quantities of 
bass, and where we do not have it we fail. I got these ideas of 
the necessity of a heavy cover from Mr. Leary’s ponds. I was 
sent by the commissioner to San Marcos to see Mr. Leary’s ponds, 
and with all due respect to his ability as a fish culturist—he is 
an industrious, hard-working man 


a very large portion of his 
success, in my opinion, comes from his magnificent cover of 
myrriophyllum. His ponds are right, his soil black and deep, 
and he has to mow his weeds to clean up his ponds. 


Mr. Leary: Yes sir, two or three times during the summer. 


Mr. Stranahan: We could not make myrriophyllum grow 
-in our poorer ponds, and had to take the parrot feather. If we 
had that parrot feather in our richer ponds it would overrun us. 
We regard the matter a good cover as one of the three impor- 
tant points in bass culture referred to in my paper at Woods 
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Hole last year, (A) abundant food during breeding season, (B) 
abundant cover, (C) planting of the fish as fast as they are 
large enough to plant. Do not allow your ponds to become over- 
stocked with little fish. In fact we believe we plant just as 
many of the larger size as we would if we did not plant the 
smaller. 


Mr. Dean: What time does Mr. Stranahan plant this parrot 
feather ? 


Mr. Stranahan: In the fall or spring in the ponds, just 
throw down a handful where we take a spade, raise up the soil, 
kick the parrot feather in and tramp it down. Or if the soil 
is too hard weight it with a stone. We can maintain fine growth 
early in the season. It is pretty much gone now owing to hot 
weather ; it won’t stand the hottest weather but it serves its pur- 
pose all right, because we have it abundantly until our fingerling 
are distributed. 


Mr. Robinson: I would like to ask Mr. Stranahan if it will 
do well in water down to a temperature as low as 32 degrees. 


Mr. Stranahan: Our water never gets that low in tempera- 
ture. Our spring water is 62 degrees in winter. I believe as 
far north as Virginia and perhaps further north, that parrot 
feather would live all right. If any one would like to make the 
experiment I would be glad to send him some parrot feather for 
that purpose. 


Mr. Robinson: I would like to do that. 


THE UTILIZATION OF NEGLECTED FISHES. 


BY CHARLES G. ATKINS. 


In all the fields in which man has sought to turn the pro- 
ductions of organic nature, either animal or vegetable, to his 
own profit, his procedure has been characterized by great waste- 
fulness, but I doubt whether there is one in which this has been 
more pronounced than in the fisheries and the utilization of their 
products. Not only in the preparation of fish for food, is much 
thrown into the gutter that might have gone into the pot, but, to 
go back to the first step, the catching of the fish, there are whole 
tribes of fishes whose capture, unwillingly affected, involves on 
the one hand lamentable sacrifices of time and financial losses, 
and on the other hand destruction of nutritious or otherwise use- 
ful material on a prodigal scale. 

The fresh water fisheries occupy a narrower field than those 
of the sea, and are not characterized by the same degree of pro- 
digality, but even here there is good ground for doubting whether 
the resources of the lakes and rivers are utilized as they should 
be—whether there are not some useful species wholly or partly 
neglected or wasted. There has, to be sure, been important pro- 
gress in recent years, and some species once wholly waste are 
now regularly marketed for food. In Lake Erie, I am informed 
that there still remains, among fish sufficiently large and numer- 
ous to be considered important, a single species that is not 
utilized at all, namely, the ling or lawyer [Lota maculosa], a 
fish quite plentiful in spring and fall, following the different 
run of fish that are spawning—great spawn-eaters they are, and 
also very destructive of the schools of minnows and other small 
fishes. Considerable quantities of them are incidentally caught 
in winter by hook and line through the ice, several tons being 
taken each winter in the vicinity of the islands. They are said 
to be very good for food when smoked like sturgeon, yet they are 
not used.* 

In the sea fisheries, also, we find that there has been com- 
mendable progress in recent years. Several species of fish for- 
merly neglected have come into use as food, in some markets, and 
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appear to be gaining ground. In this category may be men- 
tioned the horse mackerel or tunny [Thunnus thynnus| and the 
whiting or silver hake [Merlucius bilinearis|, and there is even 
a beginning of the use of sharks, skates and sea-catfish or wolf- 
fish.** 

it however remains true that several marine species, which 
are abundant enough on the coast of North America north of the 
latitude of 40 degrees to be at times dreadful pests to fishermen, 
are practically unutilized. Foremost among these are two species 
of skate, [Raja] and the common dogfish [Squalus acanthias. | 

The skates are large fishes of flattened form and rhombcid 
outline, the smaller species not generally exceeding twenty 
pounds weight in Penobscot bay, the larger attaining a weight 
of seventy pounds. Among other disagreeable traits they have 
the habit of eating small crustacea and are accused of preying 
on young lobsters. They are of good quality for food, but I have 
never heard of their being eaten except in an experimental way. 

The prince of ravagers is, however, the dogfish, [Squalus 
acanthias|. This is a small shark with slender body, two or 
three feet long and weighing from five to fifteen pounds. It is 
found on both sides of the Atlantic, is very abundant generally 
on the shores of Canada and New England, and somewhat 
further south, being sometimes found on the coast of Cuba. In- 
stead of laying eggs, the dogfish brings forth its young alive, only 
ten to twenty in a season, but of such extraordinary vitality and 
hardiness that enough survive to keep up the number of the 
species, with, however, great legal fluctuations. 

On the coast of Maine the dogfish is chiefly a summer visitor, 
coming in June and leaving in August or September. As illus- 
trating his habits and his influence on the shore fisheries, I will 
quote some memoranda from my note-book on observations made 
in 1902, on the fishing grounds near Mt. Desert Rock. It is 
estimated that thirty to fifty craft, manned by two hundred men 
or more, habitually fish on these grounds for haddock, cod, hake 
and cusk. In 1902 they were all driven off from these grounds 
early in July, by such great numbers of dogfish that few other 
fish could be caught, and had hardly begun their work again by 
Sept. 9. The fishing here is largely done with trawls. When 
the dogfish come, they not only take the baits that have not vet 
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been seized by other fishes, but they fall upon the hooked fish, 
cod, haddock, etc., and eat them, leaving only the heads and 
parts of the skeletons. One fisherman with a trawl of 500 hooks, 
near Gott’s island, took at one haul five haddock, a good many 
haddock heads, and 217 dogfish. Another trawler, the same day, 
on nearby ground, took at one haul two hake-heads, three skates 
and 224 dogfish. So destructive were the dogfish that it seemed 
to fishermen and dealers that unless some remedy could be found, 
there would soon be an end of all other fish. 


Dogfish have been found very injurious to other branches of 
fishing. Mackerel seiners have sometimes found that when an 
especially large catch had been made—say 200 barrels at one 
set of the seine—unless the fish could be speedily removed from 
the seine, the dogfish were almost certain to attack the enclosed 
body of mackerel, biting holes in the fine seine, to get at their 
prey, and thus not only greatly injuring the gear, but in addi- 
tion, letting loose all the mackerel they could not seize and 
devour. 

So serious have the ravages of the dogfish become, that gov- 
ernments have been besought to interfere, and by the offering of 
bounties or by some other means, to assist in their destruction. 
A Canadian official report notes, as samples of the suggestions 
made by various people, eight different schemes for the war 
against them, some of which aim simply at their destruction, and 
others at some utilization. These suggestions are so interesting 
that I will read the whole list. 

1. Liberate alive some hundreds of dogfish having securely 
fastened outside their bodies (by means of hooks, wires, etc.) 
glittering and gaudy streamers or jingling chains or bells, cal- 
culated to terrify and frighten away the schools of dogfish, on 
the old principle of setting at liberty a rat with a bell hung 
round its neck. 

2. Inoculate a number of dogfish with some fatal or con- 
tagious disease, thus securing the infection and death of all the 
schools of dogfish which may hover near, on the principle adopt- 
ed in reducing the pest of rabbits in Australia some years ago. 

3. Dynamite the great schools of dogfish when they appear. 

4. Employ the government cruisers and their men in cap- 
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turing these pests, or let the government employ special vessels 
for the purpose, until the plague is reduced. 

5. Pay a bounty of one cent for every five tails of dogfish 
($2.00 per 1,000) brought to a fishery officer and after being 
officially recorded, destroyed by such officer. Many fishermen 
have declared that they get 1,000 dogfish in a single day fre- 
quently ; yet it is asserted that even $2.50 per 1,000 would not 
pay. 

6. Pay a bounty on the basis of the weight of the dogfish 
captured, say so much per 100 pounds. Some parties claim that 
$2.00 or $3.00 per ton or half a cent per fish would pay the fish- 
ermen, while others say that, as the dogfish would average a 
weight of four pounds, such a bounty of one cent each fish would 
pay. Thus the suggested rates range from ten cents or fifteen 
cents per 100 pounds to twenty-five cents per 200 pounds. 

7. Pay a bounty on the total yield of oil, a fixed rate on each 
gallon of oil produced by a factory being guaranteed to any firm 
or company carrying on reduction works. 

8. Use long seines of strong cord, 41,000 yards or more in 
length, under departmental direction, and surround the schools, 
as is done with the schools of sharks in India. 

Dogfish have not been found wholly useless. Their livers 
yield oil, and their bodies can be made into fertilizers; but their 
capture for the oil has been found unprofitable, and the presence 
of the oil has interfered with their use as fertilizers. The scheme 
that now appears to promise best, is for the public to apply their 
teeth and eat the dogfish up. There have been some experiments 
made in this direction, which have at least shown that the flesh 
of the dogfish is palatable, and that it is nutritious cannot be 
doubted. Investigation of this matter is in progress at the Lab- 
oratory of the Bureau of Fisheries at Woods Hole, a report of 
which, to be expected in the near future, will undoubtedly be of 
great interest and importance. 

The Woods Hole investigation originated in a study of the 
conditions affecting the abundance of lobsters. It was found 
that young lobsters were the prey of sundry fishes and especially 
of the dogfish. Attention being turned to the utilization of the 
dogfish it was found, in addition to the vield of oil from the liver, 
which was already known, that glue could be made from its fins 
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and that its flesh, when properly prepared, was pleasing to the 
palate of many people. 

A knowledge of these experiments led a canner in Cape Bre- 
ton to can some dogfish and make a serious attempt to introduce 
the article to general use. His efforts have at least elicited very 
favorable reports from those who have eaten of the new viand. 

Having thus possibilities of usefulness in three directions, we 
may indulge the hope that in the future, not very remote, this 
scourge of the coast fisheries may become a source of profit to the 
fishermen and of utility to the public at large. 

In these remarks I have named but a few species of neglected 
fishes. There are many others that are worthy of attention, 
though in a subordinate degree, and let us hope that each will 
some time come to occupy that position in the ministry to man’s 
wants which nature has marked out for it. 

I commend to you, gentlemen, the fostering of this good 
work—the rescuing of good material for the sustenance and com- 
fort of mankind from a position of neglect or something worse. 
Many of you are in positions which enable you to give effective 
impulses to the movement, and such impulses it certainly de- 
mands. Men in general are wofully given to moving in ruts— 
to moving, in the matter of sustenance, forever in the narrow 
groove into which ancestral prejudice or fashionable dictation 
has led them. To get out of their ruts they must be led out. 


DISCUSSION OF MR. CHARLES G. ATKINS’ PAPER. 


Dr. Bean: I would like to ask Mr. Atkins whether or not 
he included the skate as one of the fishes which is not eaten. 


Mr. Atkins: Yes. 


Dr. Bean: The skate, it may be stated, is sold regularly 
now in the New York markets and doubtless wherever French 
people or their descendants are met with. As Mr. Atkins of 
course knows, it is not at all an unpalatable dish, and it can be 
found on the bills of fare of many of the trans-Atlantic steamers 
under the name of ray. It is really very good. It is sold doubt- 
less in New Orleans and other cities which contains a large per- 
centage of French population. 
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The dogfish to which you refer, I suppose is the horned or 
spined dogfish. 


Mr. Atkins: Yes. 


Dr. Bean: There is another little fellow, not so pesky as 
this one, but he s also very abundant—the rough dogfish. He 
is not very formidable, however, because his teeth are more like 
some of the teeth of the female ray without cutting edges; but 
he is a nuisance sometimes because he takes the hook intended 
for better fish, destroys the smaller fishes, and interferes with the 
fishery by consuming the food of the migratory food fishes. 


Mr. Atkins: I am glad to know that the skates are really 
coming into use in New York, and I hope that they will come 
into general use, so that all that are caught on the coast may be 
utilized. Those caught on the coast of Maine are entirely 
wasted. 


Dr. Bean: I am not able to answer that question, because 
I have never tried the dogfish personally—I have eaten skate 
and I think it is a palatable fish. I presume though the chief 
objection to any dogfish would be the toughness of its fibres. 
Its muscles are pretty well sheathed and the sheath is not tender. 
The steel-head salmon was not considered edible because the 
bone is so hard; but it is the chief fish now for export in a hard 
frozen state, and so we might go on and name a number of other 
fish that a few years ago, within our recollection, were not 
market fish at all, but which have now become quite important. 
Take the tunny for example, which is not only a celebrated food 
fish among all Italians and their descendants, but is quite a 
game fish on the California coast. So the taste in fish seems to 
be changing year by year, and it is quite an advantageous thing 
to learn about certain things that are regarded as nuisances and 
then a little later see them come into market and form a large 
portion of the food supply. 

The blue fish was not eaten when I was a boy—nobody would 
eat a blue fish. The benito was regarded as only fit to be thrown 
away; and I could name a score of fish which have within my 
own recollection come into use. 
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Dr. Smith: I think the thanks of the society are due to 
Mr. Atkins for bringing up in so interesting a way the subject 
which is already very important and is destined to become much 
more so. I was glad to notice from the advance programme 
that he was going to talk on this subject, because it is one to 
which I have given considerable attention. 

I am not going to say all I intended to say because the hour 
is late, but I wish to mention one or two points. 

He has mentioned the whiting as having been brought to pub- 
lic notice through the Massachusetts Fish Commission. I do not 
wish to detract anything from the credit due the Massachusetts 
Fish Commission, especially as it has no representative present ; 
but I believe that the United States Bureau of Fisheries is large- 
ly responsible for the importance which that fish has recently at- 
tained ; as twelve or fifteen years ago (as our reports will show) 
we had samples of this fish salted on Cape Cod and distributed 
through the trade to consumers in Massachusetts and elsewhere. 
The growth in the demand for that fish has steadily increased, 
and a year or so ago when I was in Gloucester and saw one of 
the principal fish curers there, I found that he alone had salted 
and sold at very good prices, about one thousand five hundred 
barrels of this whiting which a few years ago had absolutely no 
value in the market and was regarded as a nuisance and always 
thrown away. It is caught in immense numbers in the traps 
on Cape Cod. 

With regard to dogfish I would like to quote something that 
Mr. Bowers said yesterday and which he may have told some of 
the other members. He has just come from Woods Hole and 
has seen a dogfish about three feet long opened, and found to 
contain two eight inch lobsters. The lobsters are becoming de- 
plorably scarce in that region and no doubt the dogfish, which 
is very abundant, is to some extent responsible for the scarcity. 


Mr. Atkins: Let me ask whether you have any evidence of, 
or any notes in relation to, the question as to whether or not the 
skate preys on the lobster. 


Dr. Smith: I have heard that stated, though I have no per- 
sonal knowledge on the subject; but I will present a communi- 
cation here which touches on it. 
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Mr. W. R. Hollaway, U. S. Consul-General at Halifax, N. 8., 
sent the following letter to the Department of State, dated June 
30th, 1904, in regard to the utilization of waste fishes: 


The Halifax Chronicle publishes an interview with an ardent 
amateur fisherman who told of experiments and researches among 
the so-called dogfish, albacores and skates. He said his experiments 
as to the habits of the fish when alive and their edible qualities when 
dead had covered a number of years. He had discovered many 
things which no doubt the majority of the fishermen in the Mari- 
time provinces would scoff at, but nevertheless they were facts and 
anyone with a mind to investigation could soon find it out for him- 
self. 

Speaking of dogfish in particular, he said that the flesh of this 
fish when properly cooked was one of the most delicious dishes im- 
aginable—the meat being firms; white and sweet. Fishermen gener- 
ally were of the opinion that dogfish is an oily fish, but as a matter 
of fact it is not—no more so than the codfish, because, like the lat- 
ter, the oil is all contained in the liver. The flesh lends itself readily 
to drying and salting, and in such countries as Italy and Spain, 
where the fish is so well known, large quantities are cured. 

He suggested that this might be worth looking into, that is, the 
possibility of finding foreign markets for cured dogfish, when a new 
field of money-making would be thrown open to the fishermen of the 
Maritime provinces. Certainly the fish could be disposed of in the 
Italian settlements of the near-at-hand cities, like Boston and New 
York, and even in local centres like Sydney. A few enterprising 
men should make the experiment on a small scale. Certainly, if the 
experiment was not a success they would be very little out of pocket. 

Then as to skates, many fishermen who have spent their lives at 
the business, know that a single skate will demolish more lobsters 
in a2 season than any one, or possibly two, of their pots will catch. 

Fishermen as a rule are not observing. They will go on year 
after year, catching the well known varieties, but they seldom take 
any trouble to study the habits of the fish—why they move in cer- 
tain directions at certain seasons, what they eat on the passage, and 
where they go to. Skates can be taken at almost all seasons, and if 
the stomach of one should be opened it would be found, in almost 
every case, to be full of lobster, shell and all, for the mouth of this 
voracious fish is so constructed that the toughest lobster shell can 
be ground almost into dust. It is the skate that is doing more to 
deplete the lobster fishery than almost any other agency. And yet 
this same skate is an edible fish, being somewhat similar to the well- 
known “flounder” or “‘flat-eye” in taste; then, too, it contains more 
glue than almost any other fish that swims, which alone would make 
it profitable to catch, provided there were factories handy in which 
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the glue could be manufactured. Why shouldn’t the dogfish and the 
skate be as good to eat as the haddock or halibut, and much better 
than the lobster? They are particular what they eat, live bait suit- 
ing them better than anything else, a marked contrast to the lobster, 
which is the scavenger of the sea—the more rotten and putridits 
food the better. 


In his conversation the gentleman said he thought it was merely 
a matter of superstition that the dogfish was looked upon with so 
much aversion, and this superstition could be traced back to the 
old Jewish law referring to clean and unclean animals, and no doubt 
there is considerable truth in it. However, there is no question but 
that there are far more edible varieties of fish than the Eastern 
Canada fishermen think, but prejudices are sometimes hard to over- 
come. At any rate, it would pay to do a little experimenting. 


Mr. Atkins: I have a correspondent in the town of Prospect, 
. Me., who has told me about setting a trawl in the river and catch- 
ing a great number of skates, and finding their stomachs full of 
young lobsters. 


Dr. Smith: These dogfish investigations now going on at 
Woods Hole were started by me two years ago, and I think the 
young man who has the matter in charge will get some very im- 
portant results. The dogfish was surreptitiously served at the 
large mess-room at Woods Hole last vear. 


Mr. Clark: When we were there ? 


Dr. Smith: Whether you had a part in that I don’t know. 
(Laughter.) The matron of the mess was told to say that it was 
Japanese halibut. 


President: I had some of it. (Laughter.) 


Dr. Smith: The fish met with great favor and many people 
asked for the second helping. When the matron was asked what 
the fish was she forgot herself and said Japanese nightingale. 
(Laughter.) The flesh of the dogfish is decidedly palatable, not 
at all greasy or soft. I believe the prejudice against the dogfish 
is the prejudice which is shared by the shark family, and I think 
it is entirely unfounded. 

I will call attention to a little item which shows the value of 
sharks in one of our states. In the Charleston, South Carolina, 
market sharks are skinned and cut into strips and sold in bunches 
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of one to two pounds at ten cents a bunch. Some 30,000 pounds 
were disposed of during the year of 1897, when we made a can- 
vass of the fisheries, and in 1902 the catch and sales had in- 
creased to 90,000 pounds, valued at $1,800. 

In the San Francisco market, where skates are eaten and vari- 
ous other things in the fish line that are not eaten in any other 
part of the United States, when sturgeon is scarce, skate is some- 
times used as a substitute. The second alternative is shark. This 
is sold in restaurants under the name of tenderloin of sole and I 
ask you to beware of the tenderloin that you in San Francisco, if 
you expect to get a tenderloin of a fish that does not occur in the 
United States. (Laughter.) 

Many years ago there was established a special fishery for the 
common gar in the Neuse river in North Carolina, and although 
that special fishery no longer exists, I believe, still in that part 
of the state, as Mr. Worth knows, I dare say, gars are very com- 
monly eaten, usually by the negro population, but sometimes by 
white people, and one of the characteristic sights along the water 
front of the town of Newbern on the Neuse river, is a negro man 
with his foot on a gar ripping the skin off with a jack knife, and 
I am told gars never go begging in that region. They are easily 
marketed at five and fifteen cents apiece. I saw several sold by 
fishermen (who had brought them in with their herring) at fif- 
teen cents apiece. 


Mr. Lydell: I should judge from this paper and from the 
talk, that the United States Fish Commission would like to get 
rid of these dogfish; that they are a pest; therefore I move that 
they be classed with carp of Pennsylvania. 


Mr. Atkins: I think that was a good suggestion and would 
add that they both be brought into the market and used regularly 
for food and perhaps we shall conclude that instead of a curse 
they are a blessing. 


Mr. Seymour Bower: Speaking of the different kinds of fish 
that have become very valuable, but which were once of no value, 
there is no more striking illustration than the sturgeon of the 
Great Lakes. You can find commercial fishermen in Sandusky 
and Lake Erie alive today who remember when sturgeon were 
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thrown away. They were gradually put on the market at twenty- 
five cents apiece, and the demand was limited. In 1880 the 
going price was $1.25. Today in Detroit river a female sturgeon 
in the month of June sells quickly, at first hands, for $15.00. 
So you see there is a marked change in sentiment in the use of 
that particular kind of fish. 

I remember when the lawyer or eel pout were absolutely un- 


saleable, but today I think every one that is caught finds a market 
at some price. 


A few years ago buyers were buying up sheephead and they 
went on the market as shredded codfish. 

A number of years ago I was associated with Mr. Stranahan, 
and I have often heard him state that he believed that there was 
no living animal that was not suitable for food. Perhaps some 
of them were not particularly toothsome or palatable, but still 
they were nutritious and wholesome. We have an animal in the 
Great Lakes called the menobranchus, mud puppy, or “water liz- 
ard,” which is very respulsive in appearance, Mr. Stranahan took 
the ground that they were excellent food, and predicted that in 
time they would be regarded as a delicacy, like frogs and turtles, 
which by the way, not very many years ago were not themselves 
eaten. One day we caught one and Mr. Stranahan dressed it, 
put it on a shovel, placed it in the furnace, under the boiler, 
cooked it and brought it out, and said he wanted a witness that 
he had eaten a mud puppy. He invited me to participate in the 
feast. Well, it did look really inviting, it smelled delicious and 
the flesh was white. He used salt and pepper and butter, sat 
down and ate it and said it was good—lI can testify to that—and 
I have no doubt that he is right in his prediction that in a few 
years they will be considered a delicacy and bring as good a price 
as frogs and turtles do today. 


Dr. Bean: There is another fish in the Great Lakes which 
fifteen years ago was scarcely thought of at all, and that is the 
lake herring, now one of the most important fish of the Great 
Lakes. The price has advanced from about two or three cents 
upwards. 


President: Half a cent. 
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Dr. Bean: When I first noticed it it was two or three cents 
in the Washington market. Now the same fish sell very readily 
from fifteen to eighteen cents. 


President: When I first commenced work on Lake Erie in 
1873 or 1874, herring was sold at fifty cents a box, holding 200 
pounds. I positively know that seven cents a pound was paid 
for herring wholesale last year. 


Mr. Leary: We have a fish known as the alligator gar which 
is very destructive and bad. The Givens Packing Company at 
Corpus Christi, Texas, experimented with the roe and shipped it 
as caviar, and Mr. Givens told me that the roe sold readily, but 
the only difficulty was in getting a seine strong enough to hold 
and capture the gar, and I have no doubt it will be utilized some 
day and a profit made on it. 
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RESUME OF WORK DONE DURING THE PAST YEAR 
IN THE RAISING OF WESTERN CHARR 
IN EASTERN WATERS. 


BY DR. F. M. JOHNSON. 


Mr. President and Members of the Society :—The subject of 
my paper to you today is simply a resume of work that I have 
been trying to do in the past year in the raising of western charr 
in eastern waters. 

Hidden among the hills of New Hampshire there is a spot 
that I chose for this particular work, on account first of the water 
supply, the purity of the water, and according to the surface I 
found that I had sufficient fall between the headwaters and my 
pond to give magnificent aeration. The headwaters come from a 
lake called Kolelemook. The outlet of this lake fed two or three 
small ponds that at one time were used for mill purposes. These, 
in short, I reclaimed, building culverts underneath the roadways, 
taking away the large pipes, and trying to put each and every one 
of the small ponds into what I considered a better condition. 
Two ponds, one already completed, I have added to the water- 
course in the meadow land connected with the old farmhouse. 
By the kindness of Commissioner Bowers, to whom I early went 
when I had this scheme in mind, I was supplied with the fish 
with which to make certain experiments. At that time I had in 
one of the ponds, our native brook trout; in a pond below it I 
had the specimens of the western trout, the rainbow or the salmo 
iridius, and it was my intention to keep them apart and watch 
them, their feeding and their processes of life. Unfortunately, 
as I thought at that time, but it has proven fortunately since 
then, the upper dam had some leakage in it, and it was stopped 
up in the winter time, one flowed into the other and mixed the 
two varieties up. I thought at first when I discovered this that 
it was going to block my entire plan. Instead of that it has 
given me the subject of my paper today, for I want to draw out 
one or two factors, and one of them is the harmony in which the 
brook trout and the rainbow apparently live together. 

Now, gentlemen, I have not followed this in point of time 

193 


194 Thirty-Third Annual Meeting 

long enough to give you anything but the conjectures of the year 
and a half during which I have been noticing these special fac- 
tors. 

I am convinced of one thing, that there is less quarreling, 
less inquisitiveness, and fewer criticisms passed between our 
salmo iridius and our salmo fontinalis than you find occurring 
when you get five or six or ten families in an apartment house. 

The western charr, as you all know, comes from streams that 
flow through magnificent ravines oftentimes in sturdier waters. 
The fish as they came to me from the hatchery, as near as I 
could glean from the specimens shown here yesterday, were what 
might be called baby fingerlings. They varied a great deal in 
size. They still had certain characteristics as they grew older, 
of the rainbow trout in its native heath. 

I at first fed the trout. I have always been opposed to feed- 
ing trout or fish of any kind on any artificial food if it were 
possible to approximate the foods that nature supplies. So I 
can say that up to date I have not been obliged to feed any of the 
fish that I have been raising on any of the ordinary so-called 
foods comprising liver, ete., ete. I have found that the natural 
supplies of foods I could always obtain. In the neighborhood of 
my pond there was a tremendous quantity of good old fashioned 
elusive tidbits called the angleworm or the earthworm, that the 
fish preferred to anything else. While the fish were quite small 
I secured worms, chopped them into small pieces, and fed the 
fish regularly with them. As they grew older I no longer chopped 
the worms up but threw them in whole. Of course they were 
devoured very eagerly, and in an amusing manner, because the 
little ‘fellows would often each get the end of a worm in their 
mouths and have a sort of tug of war until they pulled the thing 
apart, or yanked it one from the other. The fish grew well. I 
tried one or two foods for experiment—not that my fish needed 
them—because, as I say, I had a good supply of worms there— 
but I tried a food that seemed to me to be a cheap one, good and 
nutritious. I tried it simply to see if the fish would take it, and 
it went far beyond my expectation—I refer to well cooked vermi- 
celli. I cooked it with a meat bone and salted it well, then 
chopped it in small pieces (not too small) and threw it out over 
the waters and the result was marvelous. The vermicelli being 
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white looked like an angle worm, but much whiter and clearer, 
and I do not think there was a piece that ever rested on the bot- 
tom so far as I could see. I simply suggest that sometime when 
your supply of liver may be a bit tainted and you cannot get 
just what you need, you try vermicelli. It cannot hurt your fish 
any; they ought to thrive on it, the Dagoes live on it, and there 
are some clever Dagoes! (Laughter.) 

- Now I am going to pass you around some photographs which 
will perhaps show you better than I can tell you the different 
arrangements of these small ponds. Some of them are repeti- 
tions, some of them are different views, some were taken before 
I had the pond in my meadows; so you will pardon me if I seem 
to give you a superfluous number. They are all numbered and 
if you keep the numbers you can see about how they run. 

In the winter months I have not had to feed the fish at all— 
in fact you cannot feed anything in the waters in Springfield 
during those months—you can chop ice as long as you like, and 
that is about as near as you get to the fish—you will still be chop- 
ping in the spring. (Laughter.) They are never seen and noth- 
ing is heard of them; they come up in the spring—I do not know 
where they come from, but they are fat, hearty and have spots 
on them—no change of color. I suppose they live by burrowing 
in the mud, and get nutrition there. 

Thus far I have been rather fortunate in having no diseases 
appear among my little finny tribe. I have seen in some of the 
hatcheries one or two interesting conditions—perhaps one that I 
would like to speak of, because it might help you a bit looked at 
through medical spectacles. Through the courtesy of Mr. Hub- 
bard, commissioner at Nashua, New Hampshire, while I was 
making him a visit we were looking at some of the rainbow fry 
(they were fingerling at that time) and they were dying rather 
rapidly that morning. Without any apparent reason the little 
chaps would turn over and give up the ghost very readily ; and as 
we tried to trace the cause, we found that Boston was so excited 
over some Gen. Hooker day or something that they had down 
there that the market men had not sent the liver on time, and the 
last feeding on hand at the hatchery had probably become a little 
tainted. Now I took one of these small fish and performed a 
very delicate post mortem on it, and found that the disease was a 
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gastroduodenitis, which means intestinal disturbance from indi- 
gestion, that the food was not digested at all, that there was a 
sort of stoppage in there which produced probably abdominal 
colic in the fish and reflexly caused the heart to peter out, and 
subsequent death. It is well to remember that sort of thing be- 
cause I believe you can eradicate a great deal of it by influencing 
your foods before you put them into the water. 

There are other foods that are most excellent, and they are 
natural foods, if they can be obtained. The first one, and one it 
seems to me I have not heard many people speak of yet, is mag- 
gots; and there are maggots of all sizes. It is easy enough to 
hang somewhere in the course of a brook, upon a bending bush, 
a piece of meat, or a piece of fish, and allow the maggots to form 
and drop into the water; these are taken very eagerly by every 
sort of fish that swims, but I think that the trout particularly 
like them. The land-locked shrimp are to me one of the most 
important food for fishes, and one of the most dainty things that 
the fish can feed on; but it seems very hard work to know how to 
get them. I have been trying fruitlessly to get some of them. 
The land-locked shrimp is the most delicate of piscatorial bits 
for fishermen, and is the one food supply that if you get too 
many of them interferes with the sportsmen, because it feeds the 
fish so well that they will not come up toa fly. That is the trou- 
ble in Sunapee Lake, where perhaps so far as variety goes I do 
not know a place in the world that has as many different kinds 
of fish living in its waters—black bass, pickerel, land-locked 
salmon, German trout, the Loch Leven trout, and the Sunapee 
trout, along with white perch, and all the different pond fish. 
Now these are all fed tremendously well on the land-locked smelt. 
The trouble in ponds such as I have is that they are not deep 
enough to raise these land-locked smelt in. You must have depth 
of water. They like to live in from fifty to seventy-five feet of 
water, and if you do not get cooling water for them to live in 
they are simply eaten up very quickly and your food supply is 
gone. 

We talked yesterday about ponds in a good many ways, how 
to build them, ete., we went over that subject very carefully. I do 
not know as I have a great deal to add, but perhaps there are one 
or two suggestions that I found of use in some ponds that I 
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made myself to which I might refer. I am rather a crank on fol- 
lowing nature. I go back to it every day in my life in medicine. 
With every new fish idea that comes I simply try to imitate na- 
ture. 

When you get to a bit of clay soil it is not wise to always dig 
out all the clay. Clay is an important factor and it is well to leave 
a certain amount of it. At times you want your streams to wash 
out everything down to your gravel beds. If the nature of the 
soil is muddy do not clear out all that muck; leave it and let the 
water overflow it. I have taken out the boulders, and where I 
have excavated down deeply I have built rockeries out of them, so 
that when you flood back you cover all your rockeries. That 
gives a magnificent place for the fish to hide that they may get 
out of the sun’s rays; and it is a good place also for them to feed. 
They like it. Of course gentlemen who are raising fish as you 
are, where you have to send them off, might say that these rock- 
eries might interfere when you drew your water down, so that 
you could not get the fish out readily. That does not bother me 
much because I have such a tremendous fall—seventy-five foot 
drop—250 gallons a minute pouring out for aeration. I have 
built my ponds (those that I began on) myself; it is hard work 
to take up the old stuff and do much with it; and I have exca- 
vated it so that I can drain it perfectly. 

I made a mistake at first in not putting in raceways; that was 
serious because in the spring the water rose so high it went over 
the top of the dam. Now with the raceways in that fault is 
eradicated. 

You will see on one of these photographs what fish are sup- 
posed to be in the waters. I suppose where this is marked “gray- 
ling” that the graylings are there; it is a supposition on my part 
because no one has ever seen them since the third day they went 
into the water ; they have not appeared against the screens; there 
is nothing in there to eat them; they are not on the surface. 
There is a culvert and a bridge there, and Dr. Henshall thinks 
perhaps they are hidden away somewheres in that vicinity. If 
my attempt to raise the grayling this year does not prove suc- 
cessful I will adopt a somewhat different plan next year. I shall 
let the eggs hatch in a natural stream, and I believe that nature 
will have endowed them with common sense enough to take care 
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of themselves, and I rather fancy that if they are going to do 
well in eastern waters they will do well there. Again these chaps 
that I have already put in there may turn up. 

I have noticed that from time to time the natural course of 
my brook gets diverted, through becoming jammed up with 
debris, and every spring I clear it out and restore it to its original 
course, now and then fashioning out little places that have been 
choked up with sand, going underneath the bank and making 
cool places for the small fish to lie in, preserving, as I say, the 
original course of the stream, making tiny falls wherever I can, 
thus increasing the oxygen in the water, and oxygen means life. 
I scoop out and take advantage of sandy places. 

However in one respect I have interfered with nature, for in 
one place I have turned the natural place of the brook in a 
meadow through which it flows, taking it out of its proper course 
here where it used to run down by gravity, swinging it around 
to one side and thus securing more stream and a better spawning 
place and a sharper fall from it just before it goes into the pond. 
That is the only place where I have interfered, if you may so call 
it, with nature, and I think I have gained by having more feet 
of brook, and I now have a place where I hope some of these 
fishes are going to spawn this fall. 

There is no pretension in the little specimens I hand around 
to you (showing two specimens mounted on boards—rainbow 
trout nine and three-fourths inches long, brook trout seven 
and three-fourths inches long) of anything except to show 
you the approximate length of these two fishes. The gor- 
geous coloring of our brook trout (which caused a poet to 
say that when they sprang into being the rainbow smiled), and 
of its companion, the western charr, who has belted himself with 
the same prismatic colors, is lost in these specimens, because the 
skins have been in pickle, and I did not try to have them 
mounted or painted because I wanted to show you merely the 
relative sizes of these fish. I tried to get you specimens exactly 
alike, but it was an impossible task. If I throw a fly now the 
little fellows come so rapidly, particularly small trout, that it is 
very hard work to get a larger specimen, and I did not care to 
risk getting the fishes in a net because I do not like to handle 
them any more than is absolutely necessary. 
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You will see here, and it is fair to make the supposition, that 
(in my very humble and limited experience) the iridius grows 
sturdier, heavier, and faster in every way than his companion, 
our native brook trout, on exactly the same food, and giving them 
the same waters. The rainbow is a cleverer fish as far as grow- 
ing heavy goes—that is, it is true of these waters in New Hamp- 
shire; I do not know about other men’s experience ; but with me 
these fish were of exactly the same size; they were little fellows, 
probably fingerlings, all of them, and I think the rainbows were 
even smaller than the supply I obtained in my brook of the brook 
trout. The latter were more even in size. The rainbows varied 
—there were some small ones and some big ones, and I know that 
there are rainbows in my ponds today that are very much larger 
than these specimens, for I have fed them and seen them, but I 
was not clever enough to catch them. As you will see, the largest 
one of these specimens is the rainbow. 

That, gentlemen, is about all I have to say of the brief obser- 
vation that I have been able to give to this subject. Of course 
you will understand that while I wish for your sake there was 
more of scientific deduction or something of worth in my re- 
marks on my work, yet it represents perhaps one phase of fish 
culture that you do not look at, to a person like myself who has 
taken it up, not only because he is interested, call it a fad if he 
will, but because it represents recreation, and it represents to 
me another important factor. You gentlemen who are fish cul- 
turists have not time and perhaps have not quite measures to try 
certain experiments that I might be able to do for you. You 
cannot use your ponds as I can. They are business ponds. They 
have their mission, you are asked to do certain things with them ; 
while nobody controls my pond except me. 

If a knotty problem comes up at any time where you want to 
try a certain experiment then I propose to have Lake Kolelemook 
and its addenda placed at your disposal each and every time that 
anything arises that I can help you solve, if you feel that you 
can leave it in my hands. Such is the desire and such is the 
intention of this little set of ponds whose photographs you see 
today. 

Now perhaps I have gained the name of being very enthusi- 
astic, but, gentlemen, there is one other side of this question that 
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has been lightly touched upon. It has not a commercial value, it 
is not purchasable by any amount of gold. You cannot trade it 
in the market for diamonds. The tired-out man of business goes 
to the woods and there he crosses hands with nature. There he 
receives ten fold back from her in every conceivable way, gifts 
that he in no ways has given her anything for. He learns to love 
what? Not only the beautiful fish, but, as he becomes a cultur- 
ist, he appreciates more keenly what these things mean, while 
nature gives him absolute rest and bestows the beauties that he 
can appreciate, of sky, of the thunderstorm, of the charm of flee- 
ing cloudland and peace—perfect in its purity. Everything is 
beautiful,everything is worth study, and all means to him health, 
rest to his nervous system, without being away and becoming 
lazy, without simply doing nothing. These things interest the 
business and the professional man and you want a few of us on 
your side. We may not amount to much as fish culturists, but 
you may need a few of us. Sometimes we can aid you in other 
ways, by keen appreciation of the magnificent work you gentle- 
men are doing all over the country, and I have noted as the years 
go by that the number of true sportsmen, and lovers of nature, 
are increasing; there is a great difference between a sport and a 
sportsman, and becoming a true sportsman. Many a man calls 
himself a sport (I suppose he is) I don’t want to go into that 
phase of it, anyone who will catch a fish with nine hooks in 
him—he is a sport, perhaps, but he is not a sportsman or fisher- 
man. Now you are training men far beyond what you think. 
You are helping me out. What you have said here today has 
encouraged me to go on with my work. You are preserving for 
future generations specimens of fish that would, without your 
efforts, soon be eradicated. Unless we are constantly doing some- 
thing, the good species would soon be caught out. You should, 
gentlemen, appeal not only to the true sportsman of America, 
but you will help men who naturally give up their lives as fisher- 
men and to whom it is a legitimate business, and worst of all you 
will have to supply the losses caused by the awful invasion and 
happenings all over the country, that genus that we call the fish 
hog. 

Do the rainbow and brook trout live in harmony? I consider 
they do, anyway they grow up together in friendship. Perhaps 
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after a long period the Morgans of obesity will absorb smaller 
fry and create a trust, but this has not yet come. I prefer not to 
give you their astrological chart, therefore the future is hidden. 
We now deal with the present only. My attempt being to show 
you certain results within a certain time. Having but little 
spare time, I feel that these observations must be exceedingly 
crude. My experiments or deductions are only those of a tired- 
out man, whom, when the chance comes, flees to a forest home, 
where Dame nature gives rest and peace in her generosity ex- 
tends much and asks but little. The elixir that permeates the 
sweet, soft cooling breezes, the purity and benefit derived from 
the crystal waters of deeply hidden springs, the songs of the 
feathered life of woodland, the very hum of the insect world, 
the azure blue of heavens, the wonders of cloudland amid sun- 
shine and storm, the hush of the twilight, the fury of tempest, 
the lullaby of the pines that sigh, the greeting of dainty blos- 
soms smiling through dew, or perchance the lonely cry of loon or 
hoot of owl, the startled whirr of wings, strange snapping of 
twigs, as some animal rushes from a nearer acquaintance with a 
human. Then what delicious fragrance comes from the after- 
math of a summer shower. Now an impertiment spark of life 
seen in the ever vivacious chipmunk, who greets you with a noisy 
chatter then scampers into security at an approach. Fruit and 
berries in their full abundance of deliciousness can be ours by 
the mere taking. Shade, grateful and refreshing, and a couch 
that crushes us into comfort in its embrace. All these are but a 
few gifts of woodland’s treasures. Then is it to be wondered at 
that we become lovers, and in every case, true sportsmen ? 
( Applause. ) 


DISCUSSION OF MR. JOHNSON’S ADDRESS. 


President: It is certainly very interesting to us to hear the 
experiences of Dr. Johnson who has entered into this matter for 
the love of it and for recreation, and it is not often that we hear 
from those that are engaged in that manner. 


Mr. Atkins: I wish to express my own gratification that Dr. 
Johnson has engaged in this experimental work. I think that we 
may look forward in the future to great changes in our practices. 
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and all such experiments as he is carrying on must help us in 


getting at the right method. 


Mr. Whish: I also have taken great satisfaction in listening 
to this paper, but for a different reason. When Dr. Johson spoke 
of gastro-duodenitis, I saw a ray of hope. He says he is raising 
the fontinalis in his pond. Now the brook trout, the old fashion 
speckled trout, the wild trout, in the hatcheries of this country is 
a diseased fish. The state of New York this last year lost 3,000 
three-year-old brook trout in one hatchery, in spite of the hest 
scientific attendance we could get. We do not know the cause 
of that epidemic. We do not know the name of it—do not know 
how to prevent it or whether it will ever come again, and, know- 
ing, as I do that the same thing, or something of a similar nature 
is happening in the hatcheries of the United States commission 
and the hatcheries of other states, I think that here is a field 
where a man of the ability of Dr. Johnson, who has the time and 
means, can enter to great advantage. 

Briefly this is what happened to our trout. If anybody rec- 
ognizes the trouble and can tell me what it is, I will be very glad. 
In the stock ponds a large fish would suddenly leap from the 
water, dart violently from side to side, and then drop like a stone 
to the bottom where he would not move. If you took him out 
you would find, particularly along the dorsal aspect, what looked 
like boils, containing a mixture of blood and pus. In about 
three days those boils would break and he would then turn over 
on his back and die. Those boils, if they broke, left a cup-shaped 
ulcer which a physician would recognize as being a form of ulcer 
which accompanies a very vile disease in man. Whether this is 
a species of that disease in fish or not I do not know, but the fact 
remains that we lost everyone of our brook trout; it did not at- 
tack the fingerlings or yearlings, but it killed off every one of 
those magnificent brook trout in that hatchery. We have cleaned 
the hatchery out completely, putting in new cement bottoms and 
sides to the ponds and we have arranged the water supply so that 
we can cut off one pond from another, and we hope to prevent a 
recurrence of the disease. 

I might tell you about fungus disease and parasites, but you 
know all about them, and I earnestly make the suggestion that 
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men of the ability and resources of Dr. Johnson take up this 
study of diseases of trout and of other fish. I got a wail from a 
man in the Adirondacks a short time ago. He wrote me, “Black 
bass diseased. What can we do?’ I asked him what was the 
matter and he said: “The large fish have what looks like a scale 
raised up on the side in various places, as if a No. 6 shot was 
under the skin; but you take that scale up and you will find a 
grub under there.” I do not know what the disease is, but | 
know that the bass are grubby in many waters. We cannot con- 
trol these conditions in wild waters, and when you get down to 
your hatchery ponds it is very serious. I have been unable to 
find any literature on this subject that would in any way reach 
the trouble we had. I might as well tell you where it was, it was 
at our best hatchery, Cold Spring Harbor, Long Island, and in 
my judgment it is similar to the disease that happened in a pri- 
vate preserve there eight years ago, which was investigated by a 
prominent professor who said he would take it up further in his 
laboratory, and who wrote me from Italy a short time ago that he 
had not had the time, so that we do not know what caused the 
disease. 

Personally I am very well satisfied that you know now as fish 
culturists how to feed your fish, how to propagate the best kinds 
for various waters, but, gentlemen, I do not believe there is one 
of you who outside of salting the fish for certain troubles, knows 
anything about the dangerous diseases. I sent to Germany a 
month ago for an essay or treatise on diseases of fish by an emi- 
nent fish culturist, and I found in it a lithograph showing a form 
of trouble with the barbel, which he calls the “Beulen Krank- 
heit.” It looks very much like the trouble we had with our trout. 


Mr. Meehan: My interest in this paper is the same as that 
of the gentleman from New York. We have had trouble also in 
Pennsylvania with diseases of fish, and in one particular case, 
only a year ago, in a hatchery which we have now abandoned, at 
Allentown, we had a large quantity of trout fry which for rea- 
sons we were compelled to retain in our troughs beyond the time 
that they should have been kept. The fish began to die and be- 
fore it could be stopped over 300,000 had died, fine fish, that 
were transferred to the ponds outside died in the same way. We 
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sent word in regard to the disease to the United States Bureau of 
Fisheries, and the Bureau sent a man to look into the matter. 
He remained there quite a while and went over the matter very 
thoroughly. He made his report and even he seems to be some- 
what at sea as to the causes of the trouble. Undoubtedly these 
fish were decidedly anemic, but what caused that anemia in the 
fish we do not know. We had trouble several years before—I 
think during the great blizzard we lost something like 2,000,000 
in about two weeks. I submitted a paper at that time to this 
society. We were rather of the opinion that it was due chiefly 
to long inbreeding, and I am still of the opinion, although it has 
necessarily modified on account of last year’s experiences, where 
we had fish that had come from other places which also were 
seized with and died from this same disease—I believe that one 
of the things that we ought to study more carefully is the dis- 
eases of the fish. We know very little about them. 

There was a little point during Dr. Johnson’s remarks that 
reminded me of another matter that I would like to ask about, 
anid that is something in regard to the rainbow trout. We have 
felt that it was a good fish to introduce into our waters, and 
many years ago we propagated them to a very large extent, but 
after a number of years we found they did not seem to get along 
in the streams, and further investigation showed that in the 
ponds a large percentage were barren, although those barren one 
year might not be barren the next. The result was it seemed to 
be an expensive proposition to raise the fish, and they did not 
seem to do well in the waters of Pennsylvania, although it is one 
of the great trout states in the union. Therefore it is curious 
why they did not seem to propagate naturally. There were two 
or three streams in which apparently they were doing very well, 
and we so reported, but when we came to examine into the mat- 
ter a little more closely we found that what was seemingly the 
young fish propagated naturally, was, as a matter of fact, fish 
that had been planted in there by persons who applied for those 
trout for other streams and put them in that particular stream ; 
therefore we were getting various sized California trout that had 
been planted; but elsewhere there was no evidence that the fish 
increased naturally in those streams, and I would like to know if 
there is any one can tell me why that is. 
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President: Gentlemen, we have here: the President of the 
South Side Club, and I know we would like to hear from him on 
the trout question. 


Permit me to introduce Mr. Slade. 


Mr. Slade: The South Side Club, as some of you know who 
have visited it, runs a hatchery simply for the purpose of stock- 
ing its own waters. Twenty-five years ago when the late Hon. 
George M. Robson was secretary of the navy, we received from 
him a consignment of rainbow trout eggs. These were hatched, 
and at the age of three years were placed in our ponds which 
previously contained, and still contain, nothing but brook trout. 
We found no trouble in raising the fish, but as a sporting fish 
there were two objections to him: one was that the meat was not 
particularly good; they were rather a soft fish; and the second 
and chief objection from the sportman’s point of view was, that 
it was very difficult indeed to capture them with a fly. We then 
tried the experiment of turning them into the salt water (our 
ponds communicate with the great South bay), and for a number 
of years we had very fair sport with those fish, they going down 
to the salt water and returning the following year with scales. 


But even then it was necessary to capture them with bait and not 
with a fly. Within the last few years, owing to striped bass hav- 
ing appeared in our river, the rainbows that we turned out have 
practically disappeared. We would turn out 3,000 or 4,000 fish 
and only catch perhaps two or three hundred. 


In regard to the natural spawning of those fish, I can say 
very little, because our ponds being stocked every year with large 
fish the natural fish have a very slight opportunity for spawning, 
the eggs probably being eaten by the larger fish. 

There is another subject that I would like to give a word of 
warning about, and that is in regard to the German brown trout. 
About ten or twelve years ago we received from the Cold Spring 
hatchery a few eggs of this fish. We hatched them and raised 
them to three years old, and were beginning to be quite enthusi- 
astic about them, owing to their rapid growth, etc., but fortu- 
nately before we turned any of them out we learned from the 
Caledonia hatchery of the bad results of turning them out in 
Caledonia creek, and we therefore disposed of nearly all of the 
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fish, but a few of them escaped. They got into our upper brook 
(which by the way is never stocked with large fish, only with 
fry), and a few years afterward we discovered that the upper 
brook fishing was falling off. The natural supposition was that 
the brook was being poached. Our game keepers were naturally 
indignant at that idea and said, “The poachers in that brook 
are brown trout.” I said, “How large have you seen them?” 
“Well, three or four pounds.” I told them to bring me some 
specimens if they could, and a few days afterwards they began 
bringing in brown trout which they either speared or shot at 
night, ranging from four to five pounds in weight, and almost 
all of them with brook trout of six or eight inches in length in- 
side of them. Since then we have made a strong effort to get 
rid of these fish. It is almost impossible to discover them in the 
daytime, particularly in the summer time, because they hide 
away under the banks, but last year and the year before we killed 
a great many of them on the spawning beds, some of them run- 
ning as high as eight pounds in weight, this in a brook that is 
inhabited by brook trout which will run not over a quarter of a 
pound in weight. Within the last two weeks I have discovered 
that some of those fish are still in our preserves. The symptoms 
in our preserves are different from those described by the gentle- 
man from New York—the trout simply disappear—when, as 
occurred about three weeks ago, a brown trout weighing fifteen 
pounds was shot in a preserve that contained about 5,000 two- 
year-old fish, a gentleman made a calculation, assuming that 
that fish was ten years old, and that he ate only one fish a day, 
that he would have consumed 3,650 fish in ten years time, which 
would account for a very large mortality in that particular pre- 
serve. (Laughter.) I will not take up your time longer, but I 
feel that everything that was said the other day in regard to the 
German carp could be said with greater truth in regard to the 
German brown trout. (Applause.) 
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THE RECENT HATCHING OF STRIPED BASS AND 
POSSIBILITIES WITH OTHER COMMER- 
CIAL SPECIES. 


BY S. G. WORTH. 


The second season of operations in striped bass hatching by 
the Bureau of Fisheries was concluded at Weldon, N. C., on 
May 31st, just passed. From the experimental basis of the pre- 
ceding year, the equipment was enlarged to an extent to permit 
operations of some proportions, but constructed and arranged 
along temporary lines as before, canvas tents serving as cover- 
ing for hatchery and employes’ quarters. In place of thirty 
hatching jars, used the year before, 120 were put in, and all 
other preparations were made in about the same fourfold pro- 
portion. 

A striking and rather embarrassing feature was the occur- 
rence of eggs in gluts, eighty-three and one-half per cent of the 
season’s collections being obtained on one date. Of 13,683,000 
eggs gathered, 11,427,000 were brought in on May 6, enough to 
overstock the hatchery, to the extent of seven jars, allowing 
90,000 to the jar. All the eggs are good. I was aware that the 
jar equipment was under the mark, but as there was much other 
equipment equally necessary and consuming funds, I depended 
on seventy Seth Green Boxes, made on the grounds, for the 
receipt of any eggs which the jars would not accommodate. It 
was only because of a bad season of fishing that the 120-jar 
equipment proved to be ample for the occasion. 

An actual account of eig@t fluid ounces of eggs revealed the 
presence of 35,148 in a United States standard liquid quart. 
The hundreds being dropped, 35,000 was adopted as the unit of 
measure, and a measure stick was made with five gradations to 
the inch, representing fifths of a quart or 7,000 eggs. The 
lines on a shad measure stick also denote 7,000 eggs, but they | 
stand for fourths of a quart, fourths of 28,000. The striped 
bass scale, if divided into fourths, would lead to endless frac- 
tions. Last year’s computations of eggs and fry were based on 
an estimated quantity of 25,000 to the quart and need to be 
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raised forty per cent for accuracy, if being then believed that 
rockfish eggs were larger than shad eggs and fewer per quart. 

In a period of twenty-three days, from May 2 to 24, and with 
the river temperature ranging between 60 and 70 degrees, 
Fahr., twenty ripe fish were stripped, the eggs from every one of 
them being good. The wide difference in the sizes of the spawn- 
ing individuals is noteworthy. The largest of seventy and the 
smallest of three pounds weight, the average of nineteen of them 
was twenty-six pounds; five, ranging from forty to seventy, aver- 
aging fifty-five pounds; four, from twenty-three to thirty-five, 
averaging twenty-seven; seven, from ten to eighteen, averaging 
fourteen; three, from three to seven, averaging five pounds. 
Over eighty per cent were above ten pounds weight. 

The smallest yield of eggs was 14,009, from a three-pound 
fish; the largest 3,220,000, from a fifty-pounder, while the aver- 
age from the twenty fish was 684,000. On May 6, four females, 
stripped at one spawn-taking camp, with weights at fifty, forty, 
seventy and fifty pounds, severally, yielded eggs as follows: One 
fifty-pounder 3,220,000, and three others, whose product could 
not be kept separate, an aggregate of 6,440,000, the three aver- 
aging 2,150,000, while the average of the four was 2,414,000 
eggs. After water-hardening there were ninety-two liquid quarts 
of eggs as the products of the fifty-pounder, and eighty-one 
seven-quart spawn-taking pans were overcrowded with the eggs 
from the four individuals. When sixty-eight of these fifteen- 
inch-diameter pans had received their quota of eggs from the 
first three fish, there was not room on the eight by sixteen scow to 
permit proper watering and their aggregate weight, of 1,000 
pounds, with that of four spawn takers, set the newly made boat 
so deep down in the water that she commenced sinking and 
would have gone down but for five hours’ constant, hard bailing 
by our cook. The transfer of the eggs to the hatchery by hand 
was slow. The distance was about 700 yards, and the lowland 
clay was as slick as glass from an all night rain and the night 
dark. 

On this night when fishermen offered the fourth spawner, 
twenty-nine pans of eggs taken from the first fish were hastily 
put into seven Seth Green boxes astern of the scow, to make 
room for the new supply. As time advanced the eggs swelled up 
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in the boxes, making a measured volume of twenty-three gallons 
(from the specially designated fifty-pound fish) while the aggre- 
gate water capacity of the boxes was only thirty-eight gallons. 
Left in the river over night, they died of suffocation, of course. 
The party of operatives was more quickly and _ hopelessly 
fatigued in consequence of the rain, which soaked our clothing. 
It was not intended when the eggs were put overboard to leave 
them in the river over night, nor did I for a single moment 
realize what a great quantity the seven boxes had received till 
the following day when the eggs were measured. In future 
operations, to avoid all risk from such gluts, sure to occur and 
with no means of foreknowing at what camp, I shall have one 
or two pans of eggs placed in the live boxes soon after they are 
taken and without waiting to fully water-harden them in the 
pans, as practiced heretofore. It is only by the adoption of 
such means that the usual detail of two spawn takers can cope 
with the egg gluts. Eggs collected at the more distant camps 
were invariably held over night in the live boxes, but in more 
reasonable numbers, and successfully. In the case of loss, just 
recited, the taking of 9,660,000 eggs in the space of two hours 
by four men was, indeed, overwhelming. 

Nine spawn-taking camps were established along the river, 
covering a distance of nearly twenty miles, two men to each, the 
crews living on the river shores and cookjng for themselves. 

There were 10,463,000 eggs put in circulation in hatching 
jars, with the result that not a ticket representing the contents 
of a jar was crossed off in consequence of failure of the eggs to 
hatch, the number of fry produced being 7,219,000, or sixty-nine 
per cent, thus affording sure evidence that the eggs are capable 
of undergoing satisfactory manipulation. 

A third season of operations at Weldon will demonstrate to 
others that which I realize to be the fact, viz: that all obstacles 
to successful collecting and hatching of eggs on the Roanoke 
river have been met and overcome, and that confidence will 
attend efforts towards expansion there and elsewhere. 

It was found impracticable to hold fry in collector-aquaria 
with the metal screens used in current shad operations, and 
cheese cloth bags on wire frames were reverted to. On May 8, 
fully three-fourths of the fry (4,450,000), bursting from the 


226 Thirty-Third Annual Meeting 


eggs in the forty-hour period, were killed on the metal screens, 
within two hours of hatching. There was no remedy applicable. 
I immediately set to work, however, and had cheese cloth strain- 
ers made, and on using them solved to entire satisfaction the 
problem of aquaria strainers. 

The fry display an inordinate propensity to escape. In feath- 
ering them off of the metal screens the sacs of great numbers 
were ruptured, flooding the aquaria water surfaces with oil. 
While the newly taken and unfertilized eggs are of a decided 
and highly attractive green color, the oil from the fry sacs is 
amber. During the heavy mortality of May 8, there were 
myriads of the buoyant oil globules afloat from the minutest 
size up to nearly one inch in diameter. 

From the very small size of the four-hour-old fry, about 
three-sixteenths of an inch long, which I here exhibit, it is obvi- 
ous that it would require the bursting of many sacs to afford the 
pronounced effect in oil globules described. The four-day-old 
specimens, here displayed, about one-fourth inch long, represent 
the approximate size of 3,698,000 fry deposited in the Roanoke 
river, that number being the season’s output. The four-weeks- 
old specimens, about one-half inch long, were reared in a crudely 
constructed pool near the hatchery door. Their fins are easily 
discernible, and when they were being introduced into the vial, 
the stripes down their sides could be seen. I do not think that 
partial rearing in ponds could be other than successful, as the 
water in the temporary pool at Weldon was of very high temper- 
ature and almost stagnant. 

The run of adult fish at Weldon, from unknown causes, was 
the smallest ever known. J. E. Moody, in twenty-one seasons, 
during some of which he did not fish the spring through, aver- 
aged 847 fish with sales $298.38, but got this year only 227 fish 
which sold for $82.40, all other “drag-netters” faring as bad, 
and most of them worse. 

It was learned on what was believed to be trustworthy evi- 
dence, that striped bass are annually caught in Roanoke river on 
trot lines in the vicinity of Hamilton, in commercial quantities, 
two men being able to take 200 pounds a day, or about 1,000 a 
week. Hooks are baited with fresh cut herring (alewife). Up 
at Weldon their capture with a hook is an extremely rare occur- 
Tence. 
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From information gathered at Weldon I entertain the opin- 
ion that the sturgeon has habitually sought the falls of the Roan- 
oke river for casting its eggs in the identical swift waters in 
which the striped bass reproduce. This choice of partially cat- 
aract waters may be known to others but it was new to me. When 
in 1887 I spent three weeks at Delaware City, Delaware, looking 
for spawning sturgeon for the United States Fish Commission, 
I doubtless should have been among the foothills of Pennsyl- 
vania, 150 miles further up stream. The falls at Weldon are so - 
swift that a boat cannot be successfully paddled against the cur- 
rent. The boat has to be shoved with a pole. There is a ten- 
foot fall to the mile. 

Apparently, river sturgeon spawn in head waters in rapids. 

Last fall and winter I made investigations for the Bureau of 
Fisheries, of the spawning habits of commercial fishes at Beau- 
fort, N. C., and at a minimum cost acquired a knowledge of the 
jumping mullet and Spanish mackerel, which I believe will 
bring these fish under artificial hatching methods almost imme- 
diately. The former, as a pickled fish, is so highly esteemed in 
the North Carolina region of abundance, that it is destined to 
find a more widely extended market. It is almost beyond doubt 
superior to salt mackerel. In September, just prior to its spawn- 
ing, it is in highest condition as food. I anticipate, with confi- 
dence, that I shall gather and hatch its eggs in October of this 
year. I am nearly as positive that I can gather Spanish mack- 
erel eggs at the first attempt, when a letup in other duties per- 
mits a trial. A partial knowledge of the spawning habits and 
eggs of this fish has been acquired, and it only needs that a sup- 
ply of eggs in volume be found to permit artificial propagation 
to gain a footing. I believe that I have discovered the locality 
of regular and abundant egg supply. The spawning habits of 
the jumping mullet have remained unknown, in the face of 
systematic efforts to disclose them, until last November, when I 
found females in all stages from full roe to empty downrunners. 
I was absent in October when the main school appeared and 
spawned. 

While investigating at Beaufort, I also became almost cer- 
tainly convinced that the Menhaden spawns in the vicinity of 
Beaufort, in the month of November. I handled a number of 
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ripe males and gathered other evidehce supporting the belief 
that they spawn at sea but a few miles off shore and some proba- 
bly in inside waters, such as Newport river. 


DISCUSSION OF MR. WORTH’S PAPER. 


Mr. Titcomb: I want to ask Mr. Worth whether it makes 
any difference about laying that rockfish on its left side or right 
side, except for the convenience of the person stripping ? 


Mr. Worth: With a left-handed man it is better to use the 
right hand. 


Mr. Titcomb: About the rockfish in that part of the river 
where they take the hook and line are some of those fish ripe 
when caught? 


Mr. Worth: I could not answer that, but I believe not. It 
is forty or fifty miles below the spawning ground. 


Q. Do you know from your experience whether the rockfish 
will take the hook and line when they are ripe? 


A. I do not from my experience, but from observation at 
Weldon, and what the fishermen say, I believe they will not take 
the hook and line when they are in a spawning state. Appar- 
ently the taking of the hook below Weldon is after the occur- 
rencé of the spawning above when they drop down the river. 


Mr. Titcomb: I think that is a point that is well worth ob- 
serving in the future and as closely as possible. We have been 
trying the rockfish at Port Deposit on the Susquehanna. It is 
there where they take them with hook and line. I have an im- 
pression that the fish as a rule do not ripen until they are above 
there, although ripe females have been taken in nets below Port 
Deposit. 


Mr. Worth: That is true. 


Mr. Titcomb: I want to say to the members of the society 
that this rock-fish question is a very important one and we want 
to get hold of them wherever we can. Now if any of you know 
where the rockfish is caught in abundance and in a ripe spawn- 
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ing condition, the U. S. Bureau of Fisheries would like to know 
it. 

The same way with the sturgeon for that matter. We want 
to propagate those fish where they are spawning in, sufficient 
abundance to make it worth while to do so, anywhere in the 
country. 


Mr. Stranahan: I would like to ask Mr. Worth what the 


prospects are of hatching the jumping mullet in large quanti- 
ties? 


Mr. Worth: I think there is an unusually good prospect. 
At Beaufort last fall they had a storm about the 8th of Octo- 
ber which caused the large fish to scatter from there, and they 
caught very few there, but ordinarily they catch large fish in 
quantity. They always catch large spawning fish in quantity a 
few miles below in the adjoining counties. From specimens 
which I saw in November of last year, after the October spawn- 
ing had occurred, I am perfectly confident that the fish spawned 
at Beaufort, and their yield of eggs per fish must be enormous 
from the small size of them and the great quantity that is in the 
individual. I saw dead specimens with the eggs all over their 
bodies; it looked as if a person with damp hands had put his 
hands in a barrel of old fashioned brown sugar. They were 
sticking all over the fish from the nose to the end of the tail; 
and the oldest and most reliable fisherman at Cape Lookout and 
on Shackleford’s banks where my observations were made, con- 
firmed the statement that in the cool sharp weather in the fall 
it had been a common thing there all their lives to see the body 
of the water on the rip-rap shoals covered with the great quantity 
of eggs that those fish had ejected. I could say more on this 
subject but I suppose I have answered the question. 


Mr. Stranahan: One more question: is it not a fact that the 


jumping mullet for the extreme south is the most important of 
all fishes ? 


Mr. Worth: The jumping mullet is only just coming to be 
thoroughly appreciated by the better class of people. In the 
south he has been called a “nigger” fish, and for that reason a 
great many southern people won’t eat it. 
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Now should not Mr. Titcomb include that fish with the rock- 
fish and with the sturgeon? Should not that work be pushed ? 
Is not the jumping mullet disappearing rapidly ? 


Mr. Titcomb: I will accept the amendment. 
Mr. Worth: I have been detailed by the commissioner to 
make investigation and am on the grounds at Beaufort in regard 


to taking a second year’s observation, and I am confident I will 
get eggs in great quantities. 


PROGRESS OF EXPERIMENTS IN SPONGE 
CULTURE. 


BY H. F. MOORE. 


From the Levant and the north coast of Africa, from the 
Bahamas and the Islands of the Caribbean, from our own waters 
of Florida, in fact from all the world’s sponge fisheries, there 
comes complaint of a yearly decreasing supply of sponges, at the 
same time that the principal markets of the world reflect an 
increasing demand. The direct and immediate effect of the 
operation of these two factors is to increase the price; the sec- 
ondary effects are to stimulate endeavor in the fisheries on the 
one hand and, on the other, to withdraw from the sponge market 
those arts which are able to utilize a cheap and inferior substi- 
tute. 

It will be readily seen what must be the inevitable result of 
an increase in the effort made to find and take a species which 
even under the less strenuous endeavor of former years was un- 
equal in productiveness to the demand upon it. Unless new and 
extensive ground be discovered, the increase in zeal and numbers 
of the sponge fishermen can only result in the more speedy ex- 
haustion of the beds already known and to some extent exploited. 
With the increase in value, there goes pari passu not only a more 
careful gleaning from the beds of the larger and more desirable 
sizes, but a tendency to take all and any of whatever size found 
and at the same time to adopt methods of capture which are in 
themselves injurious. 

In the Mediterranean, the chief cause attributed for the de- 
crease in the yield of sponges is the use of artificial diving appli- 
ances in substitution for the primitive methods of fishing in 
vogue until within the last thirty years. It is stated that not 
only are many young sponges killed by the mailed boots of the 
divers but that the sponge bottoms are so thoroughly scoured of 
breeding sponges that few are left to reseed the depleted beds. 
Whatever may be the merits of the disputes which have arisen 
over the matter, the fact remains that the product of the Medi- 
terranean sponge beds has seriously decreased, the yield of the 
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island of Cyprus for instance being in 1898 but thirty-five per 
cent of the product in 1899. Italy, Tunis, Samos, Crete and 
Cyprus have all taken measures to prohibit the use of diving 
apparatus, and it is thought that before long, if they have not 
already done so, Turkey and Egypt will follow the example of 
their neighbors. 

On the western side of the Atlantic we have had no oppor- 
tunity to judge of the effects of diving apparatus. Florida and, 
it is the impression of the writer, the Bahamas also, have antici- 
pated its introduction by enacting prohibitory laws. In Florida, 
Cuba and the Bahamas practically but one method of sponging 
is employed, the sponges being detached from the bottom by 
means of three-tined hooks on poles whose lengths are graduated 
to the depth of the water. In using these in deep water two men 
are necessary, one examining the bottom through a water glass, 
a glass bottomed bucket, and detaching the sponges when found 
and the other sculling the boat. In shallow water but one man 
is employed in a boat. It might be assumed that this somewhat 
primitive method would not prove especially destructive but the 
sponges are decreasing in abundance nevertheless. The chief 
complaint against the spongers of Florida, and of the Bahamas 
and Cuba as well, is that they catch an undue quantity of small 
and relatively valueless individuals. An act of legislature of 
Florida, approved May 30, 1901, provides that “whoever gathers 
sponges less than four inches in diameter, or whoever catches, 
sells, or buys, or offers for sale, sponges of less diameter than the 
aforesaid, shall be punished for each offense by a fine not ex- 
ceeding five hundred dollars,” ete. This law, however, is a dead 
letter and at every sponge sale sponges of less than the legal 
diameter are to be seen in the cargoes. 

The buyers would prefer not to buy these small sponges, but 
the rivalry to purchase is so keen that they take them to secure 
the more desirable sizes sold in the same lots. The loss arising 
from this abuse will be appreciated when it is stated that the 
experiments of the Bureau of Fisheries have shown that in two 
years a sponge may grow from a diameter of three inches to one 
of six inches, increasing eight fold in weight and at least twenty- 
five fold in value. One dealer in a single season bought between 
sixty and eighty thousand sponges of the approximate diameter 
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of four inches and probably the total catch of sponges of that 
size is not far from 309,000 per year. In addition to this direct 
financial loss to the spongers there is also the loss of the breeding 
potentiality of so many individuals removed from the beds be- 
fore reaching full reproductive activity. 

Even should the laws be strictly enforced, however, and this 
waste be eliminated, it is not possible for the natural beds to 
sustain the demand made upon them. It is true that the sponge 
can never be commercially exterminated owing to the physical 
conditions under which it exists. The almost perennial turbidity 
of the water on many of the grounds makes it impossible to 
sponge with methods now in use except at most infrequent inter- 
vals, and during the periods of enforced rest the grounds re- 
cuperate and the sponges multiply. This, however, does not 
satisfy the conditions of the case, as it simply perpetuates the 
supply by restricting it. What is needed is an actual permanent 
increase in production to keep pace with a growing demand and 
in a measure to stimulate it. 

To those who have studied the matter, it is evident that this 
condition can be met only by some method of artificial culture 
analogous in general to the methods which have in many places 
re-established and maintained the supply of oysters. 

The question of sponge culture is not a new one. A number 
of theoretical considerations have been offered and several at- 
tempts at a practical solution have been made. It has been pro- 
posed to multiply and improve the supply of sponges by grow- 
ing them from cuttings and from the egg and by grafting supe- 
rior varieties upon those less desirable commercially. It does 
not appear that there is much of value in the last suggestion, 
which is based upon an imperfect analogy between sponges and 
the higher plants. If cut surfaces of two closely related varie- 
ties of sponges be brought into apposition they speedily fuse and 
heal. In the case of plants, each member to the graft exerts 
more or less influence upon the resulting plant unit, which may 
perpetuate a particular hardiness or habit of the stock, for in- 
stance, with a special fruit quality derived from the scion or 
bud. In sponges, however, each part of the graft will continue 
to grow, very much as if it had remained independent. In other 
words, nothing can be done by grafting which cannot be done 
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with less trouble by means of independent cuttings. In each 
case the result depends to some extent upon the character of the 
original sponge from which the cutting is derived, but apparently 
to a greater degree upon the nature of the environment to which 
the cutting is exposed during its subsequent growth. 

It is doubtful if the breeding of sponges from the egg will 
become of much value as a general method, as it is likely to prove 
altogether too costly, complex and difficult to be utilized by the 
practical sponge grower. To the scientific experimenter and the 
worker in the laboratory, it is comparatively easy to raise a few 
hundred or a few thousand sponge larvae beyond the stage of 
fixation, but the difficulty will come in carrying the young 
sponges to further development in vastly increased numbers 
under conditions which will yield a financial profit. It is possi- 
ble, however, that a superior variety of sponges may be devel- 
oped by selective breeding from the egg and that the individuals 
so produced may be used to perpetuate the desirable qualities by 
cuttings. To the writer this seems to be the chief practical 
utility of sexual sponge breeding, but while this is merely a pos- 
sibility, there is on the other hand the demonstrated fact that the 
same end may be at least in a measure produced by sponge cut- 
tings grown under the influence of a selected environment. 

The method of propagation by cuttings is the one which has 
to the present time received the attention of those who have at- 
tempted to solve in a practical way the problems of sponge cul- 
ture. Prior to the work begun by the Bureau of Fisheries, 
experiments had been carried on in the Adriatic and on the 
Florida coast near Key West and in Biscayne Bay. In the Adri- 
atic the work was begun in 1863 and continued until 1872 when 
it was abandoned owing to the antagonism of the inhabitants 
of the neighborhood, who destroyed and plundered the experi- 
mental plant. The experiment was the outcome of a suggestion 
by Prof. O. Schmidt and was begun under the joint auspices of 
the Austrian Government and certain merchants of Triest. In 
general the method of procedure was to cut the sponges into 
pieces of about one inch cube, perforate them with a stiletto or 
trepan according to circumstances and fasten them by means of 
pegs to stones, boards and more or less simple structures de- 
signed for their support. These cuttings grew to two-thirds 
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times their original bulk in the first year and it required seven 
years to raise completely matured and merchantable sponges. 
The chief difficulty, aside from the hostility of the inhabitants, 
appears to have arisen from the destruction of the supports by 
teredos and other boring organisms. It was found, too, that 
direct sunlight was inimical to the sponges and some the com- 
plexities of the supports arose from the effort to shelter the cut- 
tings from the direct rays of the sun. So far as is known no 
practical use has been made of the methods developed by these 
long continued experiments. 

Concerning the first attempts to raise sponges artifically 
near Key West, we have very insufficient data. Sometime in 
the late seventies or early eighties, 216 cuttings were planted in 
a depth of about two and one-half feet of water, being fastened 
to the bottom by means of wires or sticks running through them. 
The cuttings were originally about two and one-half inches long 
and four specimens sent to the National Museum showed that as 
a result of six months growth they had increased to four-sixth 
times their original bulk. This experiment was never pushed 
to a conclusion and the fate of the cuttings other than the four 
mentioned above is unknown. About twenty years later (1898 
circa) several thousand cuttings were planted at Sugar Loaf Key 
by Dr. J. V. Harris of Key West. They were attached to gal- 
vanized wire laid on the bottom in from two to four feet of 
water. The mortality in these cuttings was very high and the 
wire soon corroded and broke in pieces. From time to time 
parts of this wire with a few sponges attached have been picked 
up. Growth appears to have been slow or, after a time, entirely 
arrested and the largest specimens seen by the writer have been 


under four inches in diameter with an age of three to five years. 


Exact data as to the age of any given specimen is not obtaina- 
ble. 

In January 1901, the Bureau of Fisheries began a series of 
experiments under the direction of the writer, at Sugar Loaf 
Key and at several places in Biscayne Bay where several thou- 
sand of cuttings were planted under a variety of environmental 
conditions and by a number of different methods. It was found, 
as all previous experimenters had found, that the commercial 
sponges are all more or less hardy and that they are but little 
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injured by reasonable exposure to the air. The writer has kept 
specimens of the sheepswool sponge, out of water, during the 
winter months for a period of seventy-two hours without mater- 
ial impairment of the vitality of the cuttings made from them, 
the only precaution observed being to keep the specimens in 
moist hay in a shady place. 

The cuttings are easily made with a large sharp knife.. The 
sponge of the markets is merely the supporting skeleton and in 
life most of its interstices are filled with a fleshy pulp, containing 
cavernous canals communicating with the exterior by means of 
pores. The surface is covered with a dark, almost black skin and 
the fresh sponge looks and cuts not unlike a beef’s liver. The 
chief problem confronting the experimenter was to find some 
ready means of attaching the cuttings to a durable support, capa- 
ble of resisting the chemical action of sea water and the ravages 
of the teredo and other animals having similar destructive habits 
and which at the same time is without injurious effect upon the 
sponges. 

During the first season the cuttings were attached to stakes 
and rectangular frames laid on the bottom, vertical stakes, 
pieces of coral rock, and copper wires stretched on the bottom or 
festooned between stakes. Some of the cuttings were threaded 
on the copper supporting wires and others were fastened to them 
by means of shorter lengths of lighter wire, with the expectation 
that the sponge would eventually encompass its support. 

About six weeks after the plants were made, it was found 
that ninety-five per cent had healed and were living under ap- 
parently healthy conditions but by November 1901, seven or 
eight months later, most of them had died and some of the wires 
had been stolen. It was evident that the choice of materials 
and localities had been unfortunate. The chemical action of 
the sea water on the copper resulted in the production of copper 
salts injurious to the sponges and even the cuttings which re- 
mained in situ were dead around the wire. The cuttings placed 
on the bottom had become covered with silt and vegetable 
growths and practically all of them were either killed or lost. 

During the following winter of 1901-02, advantage was taken 
of the experience gained from the failure of the previous year 
and in addition to Biscayne Bay and Sugar Loaf Key, Anclote 
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Key was selected for further experiment. Instead of using 
naked copper wires, various types of insulation were tried, other 
metals, including lead and heavily galvanized iron, and various 
cordage materials were experimented with, moulded forms of 
terra cotta, plaster and cement were used instead of the rocks 
and stakes laid on the bottom, and better judgment was used in 
selecting localities for planting. It was found that places but 
a few hundred yards apart differed markedly in their adaptation 
to purposes of sponge culture as was shown at Sugar Loaf Key 
by the progress of cuttings planted on opposite sides of a small 
point of land. Currents of at least moderate strength are im- 
portant desiderata, supplying the sponges with the abundant 
food supply essential for rapid growth. Another fact estab- 
lished was the advantage of raising the sponges above the bottom. 
Not only do they grow more rapidly, but they are superior in 
shape, and the proportion of survivals is far greater than when 
they are placed on the bottom. They are free to grow in all 
directions and assume a spheroidal shape, they are bathed on 
all sides in food-laden water, the stronger.currents above the 
bottom carry more food within their reach and finally they are 
less liable to suffocation and overgrowth by silt and vegetation. 
It was also found that the cuttings were more or less injured 

in being threaded on the long insulated supporting wires and 
that when the pieces were merely bound against the wire they 
were sometimes so slow in growing around it as to jeopardize 
their attachment before the corrosion of the binding wire. To 
obviate these difficulties, the expedient was adopted of slitting 
the cutting, placing the two legs of the slit astride of the sup- 
porting wire and binding the severed faces in close apposition 
by means of aluminum wires or rubber bands. The slit speedily 
heals and the cutting becomes organically intact around the wire. 
Aluminum wire was adopted for binding purposes because its 
salts in sea water are neither rapidly produced nor injurious to 
the sponge. The more or less expensive insulations composed of 
various patented compounds of rubber, etc., which have been 
found to possess superior properties for electrical purposes soon 
developed their worthlessness for sponge culture, the insulation 
being affected by the salt water and stripping from the wires. 
Underwriters insulation, so-called, a cheap covering of cotton 
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and white lead proved to be the most durable, and, to anticipate 
somewhat in the account, lasted for about two years. In the case 
of this material, both wire and covering were very light and sub- 
sequent experience has shown that a heavier wire is much more 
durable. Asbestos cord was found to be practically indestructi- 
ble chemically, but when wet the fibres become so slippery and 
loosely laid that the tensile strength is greatly reduced. This 
difficulty was overcome by treating the asbestos with rubber solu- 
tions, white lead, a mixture of paraffien and asphaltum, and 
other waterproofing and cementing substances. These treat- 
ments very greatly increase the strength of the cord, but the 
rubber treatment is somewhat expensive and the asphaltum for 
some reason causes undue abrasion of the sponge. Lead wire 
possesses the important quality of permitting a true organic at- 
tachment of the sponge which thereby clings to its support quite 
independently of artificial attachments, but its tensile strength 
is so low that it is unable to support its own weight to say noth- 
ing of the weight of the sponges and the pressures exerted by 
waves and currents. 

The terra cotta and cement blocks used on the bottom were 
found unsatisfactory for a number of reasons. They were cap- 
sized by the waves in many cases and the cuttings buried in the 
mud and even when they remained upright silt and vegetable 
matter in a great many cases destroyed or injured the cutting. 
The results enumerated, the very evident advantages of raising 
the sponges above the bottom, and the mechanical advantages of 
planting and raising the sponges on wires all operated to dis- 
‘ courage further experiment on these lines. . 

During the winter of 1902-03 certain changes, founded upon 
the experiences of the previous winter, were made in the charac- 
ter of the materials used through the general method of making 
and fixing the cuttings was the same. To get the virtues of lead 
its chemically inert and innoicuous qualities, and at the same 
time to eliminate its vice of tensile weakness, the device was hit 
upon of using ordinary tarred marline encased in lead of a thick- 
ness of about one thirty-second of an inch. The marline core 
furnished the necessary strength, and the lead casing, besides 
protecting the cordage to some extent from decay, furnished the 
basis for an organic attachment of the sponges, a desideratum of 
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some weight. If the sponge be loose on the wire, its rotation 
causes an enlargement of the perforation through which the 
wire passes and there is also a waste of growth energy in the 
necessity for the readjustment of the canal system. If a sponge 
be inverted, there is tendency to the closure of the original oscula 
and the formation of others upon the new upper surface and if 
the processes of inversion be frequently repeated, as when the 
sponge is free to rotate, growth is retarded by the necessity for 
repeated readjustment. 

When lead-covered marline is used, within a week after they 
are planted, the cuttings have attached themselves and become 
permanently oriented with respect to their supports. At the 
time of writing, lead covered marline has been in use for nine- 
teen months and is in a good state of preservation. Several lines 
have broken near the stakes to which they were immovably at- 
tached, but a more flexible attachment has prevented the re- 
peated flexure of the lead under the movement of the waves and 
since its adoption no trouble has been experienced. Asbestos 
coated with paraffin and asphaltum and encased in lead has been 
used in the same manner and with practically the same results. 

Several forms of lead-covered insulated wires have been em- 
ployed, but the ordinary commercial sorts have been unsatis- 
factory, being either too heavy, or, if sufficiently light and cheap, 
lacking in durability. A specially made wire with underwriters 
insulation encased in lead appears satisfactory after several 
months of trial, but it is somewhat more expensive than the lead- 
covered marline. In this material, also, a rigid attachment to 
the stakes causes the lead covering to break near the supports 
owing to the repeated flexure of the wire as it sways with the 
waves. The attachment is now made by means of a stirrup- 
shaped bridle of copper and wood. This was a makeshift device 
and while it answers the purpose, cheaper and more durable 
arrangements with be adopted in the future. 

The experiments have not reached a definitive stage and 
some of the mechanical problems have not yet been solved. It 
is not yet even determined if a sufficiently large proportion of 
the cuttings will grow to a marketable size to warrant the em- 
barkation of capital upon the venture of sponge growing. 

In these experiments as in their predecessors it has been found 
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that certain cuttings grow but little or not at all even though 
they live for several years. Why this is so has not been deter- 
mined but it is probable that some parts of some sponges have 
reached a stage where they are incapable of further extensive 
growth and when a cutting is taken from such parts it under- 
goes no increase in size. Whether there is a limit to the size to 
which a sponge will grow under natural conditions, and if there 
is a limit what imposes it is not known. If it should be the 
result of the disparity, growing with the diameter, between the 
surface area and the volume, then the inhibition would not apply 
to the cuttings until they had reached at least the approximate 
size of the parents. If on the other hand there be some inherent 
or inherited limit, say to the number of cell generations from the 
egg, then the excision of pieces from the sponge would not 
change this and the cuttings would not grow in the aggregate 
to a weight beyond that of the original sponge had it remained 
intact and unmolested. If this latter suggestion should prove 
correct, it would be a serious though not fatal objection to the 
method of raising sponges from cuttings. In the results so far 
obtained there is no reason to anticipate failure or partial failure 
from the cause, though during the present summer the mortality 
among the larger sponges has been somewhat alarming. 

On the whole, the progress of the experiments and their 
future are promising. Growth while showing some irregulari- 
ties in rate has been fairly rapid. Cuttings originally measuring 
about two inches by one inch have in eighteen months developed 
into spheroids four inches in diameter. These are larger and 
heavier than many of the natural sponges put on the markets, 
but the price brought by sponges of this size is so low that it 
would not be profitable to raise them. The largest sponges which 
have been grown were from cuttings of the size mentioned above 
and in thirty months measured nearly six inches in their longest 
diameter. This, however, was above the average. 

Concerning the proportion of survivals, an important con- 
sideration, nothing very definite can be said. The exigencies of 
experimental work have made it necessary to frequently change 
the conditions under which the sponges were growing, the origi- 
nal wires and other supports were replaced in some cases two or 
three times, mishaps occurring during the absence of the ex- 
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perimenter were not corrected for several months and various 
other difficulties were encountered which would now be foreseen 
and forestalled. Those which have suffered fewest vicissitudes 
showed a mortality of five per cent after eighteen months and 
ten to twelve per cent after thirty months. Though most of the 
lines showed a mortality far in excess of this, it is believed that 
with the experience now available and under the constant care 
which they should receive the mortality would not exceed fifteen 
per cent in three years and even this could undoubtedly be re- 
duced. The quality of the artificially grown sponges depends 
largely upon the environment under which they are grown, but 
in all cases it is superior to that of the natural sponges grown in 
the same locality. The texture is closer throughout, the surface 
is more closely felted, the shape is:superior to that of the average 
natural sponge and there are no shells or rocks to be removed or 
clipping necessary to prepare the sponges for the market. One 
of the chief merits of the artificially grown sponge is that it has 
no “root” so-called. The root is that portion of the sponge which 
is attached. When it is torn loose, it leaves a raw surface which 
is the first part to wear out in use. In the artificially grown 
sponge, the whole surface is felted and equally durable, and 
ordinarily the orifice through which the wires pass will escape 
the closest examination. The large specimen shown passed 
through many vicissitudes and the large size of the hole is due 
to the fact that it was loose on the wire and its rotation wore 
away the tissues. 

The sponges appear to be of better quality, so far as the char- 
acter of the surface is concerned, when harvested in winter. Most 
of the growth takes place in the summer and there is then a pre- 
ponderance in the production of the radial fibres, but during 
periods of slower growth, the production of tangential fibres fills 
in and felts the surface. 

Winter or late autumn and early spring are also the seasons 
for planting, as the cuttings can then be handled with less liabil- 
ity to injury. 

In conclusion, the statement should be emphasized that the 
experiments are not yet conclusive, that the Bureau of Fisheries 
is not yet prepared to recommend sponge culture as a practical 
industry and that the loss of some of the larger specimens during 
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the present summer may presage difficulties which it will require 
much experimentation to overcome. On the whole, however, the 
results are regarded as promising and that this is not the opin- 
ion of the Bureau of Fisheries alone is indicated by the fact that 
a firm of wide experience in the sponge business has recently 
undertaken the experiment on a commercial scale, a venture re- 
quiring not a little business courage and enterprise. 


DISCUSSION OF MR. MOORE'S PAPER. 


Dr. Smith: This may not be such a burning question as the 
carp issue, but I think the whole civilized world is interested in 
bath and toilet sponges. Dr. Moore has been engaged in experi- 
menting at a number of points on the Florida coast in the grow- 
ing of sponges from cuttings, this appearing to be the only feasi- 
ble way of increasing the sponge supply artificially. The sponge 
industry of Florida and the Mediterranean is reported to be in a 
very unfortunate condition, owing to an alarming decrease in 
the supply. The countries most interested have inaugurated 
legislation prohibiting the further use of diving apparatus for 
collecting sponges, it being held, and probably truthfully, that 
the heavy shoes of the divers crush the small sponges while the 
divers themselves are able to clean up the bottom so effectually 
that there is no seed left. 

Dr. Moore has worked under very great disadvantages, and 
is not yet ready to recommend to the sponge world a thoroughly 
practicable method of sponge culture, but I can say for him that 
he has got so far along in his work that the outlook is very prom- 
ising. 

The method he is now pursuing is to take sponges as they 
come out of the water, which look very different from the sponges 
we use in our houses, and cut these sponges into small pieces, 
which are in turn incised and put on wires which run through 
the incised places, these wires being strung between sticks, so 
that the sponges attached thereto are beneath the surface at all 
stages of the tide. 

I will pass this sponge around because many gentlemen have 
never seen a sponge as it comes out of the water. The skeleton 
which we use in our houses is filled with a pulpy mass which is 
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the living part of the sponge. ‘Sponges can be kept out of the 
water for a considerable length of time without injury—as long 
as seventy-two hours I believe, provided they are moist. The 
clippings which Dr. Moore has used are like these. (Indicating. ) 

One important point about this method is that sponges which 
because of their quality or irregular shape have no value in the 
markets can be used for planting purposes. 

It is probable that under favorable conditions sponges can be 
successfully grown for market within eighteen months, and cer- 
tainly sponges as large as it would be necessary for the sponge 
culturists to grow can be put on the market in thirty months, 
perhaps even twenty-four months. 

This is a sponge taken from the wild ground in the vicinity 
of some of Dr. Moore’s experiments. I call attention to the 
quality of this sponge and ask you to compare it with some that 
have been artificially grown. 

This is an artificially grown specimen supposed to be twenty- 
one months old. It was dead when taken from the wire and 
therefore its exact age cannot be determined. This is as fine a 
sponge as is produced anywhere in the world, and it has a very 
decided advantage over the wild sponge in that its texture is 
firmer ; it contains no coralline rock, worm tubes or other foreign 
matters which are ordinarily found in wild sponges, and it has 
no base, where, as you know, the ordinary commercial sponge 
rots, and as a result the sponge has a comparatively short period 
of usefulness. 

This is another sponge recently brought from his experi- 
mental farm (exhibiting sponge), and, although it does not rep- 
resent the largest size that he has grown from these little cut- 
tings, still it is a fair-sized sample. These sponges as you will 
see, are of admirable quality for toilet purposes. This specimen 
which I show you is supposed to be about thirty menths old, and 
it too was dead when it came from the wire. (Applause.) 
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FISHERY REMINISCENCES IN SOUTH AMERICA. 


BY JOHN W. TITCOMB. 


Owing to failure in getting lantern to illustrate this paper, 
Mr. Titcomb will present it at the next meeting, in July, 1905, 
and it will then be published in the Proceedings. 
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CONSTITUTION 


(As amended to date.) 


ARTICLE I. 


NAME AND OBJECT. 


The name of this Society shall be American Fisheries Society. 
Its objects shall he to promote the cause of Fish culture; to 
gather and diffuse information bearing upon its practical success, 
and upon all matters relating to the fisheries; the uniting and 
encouraging of all interests of fish culture and the fisheries, and 
the treatment of all questions regarding fish, of a scientific and 
economic character. 


ARTICLE II. 
MEMBERS. 


Any person shall, upon a two-thirds vote and the payment of 
two dollars become a member of this society. In case members 
do not pay their fees, which shall be two dollars per year, after 
the first year and are delinquent for two years, they shall be noti- 
fied by the treasurer, and if the amount due is not paid within a 
month thereafter, they shall be, without further notice, dropped 
from the roll of membership. Any person can be made an hon- 
orary or a corresponding member upon a two-thirds vote of the 
members present at any regular meeting. 

Any person shall, upon a two-thirds votes and the payment of 
$15.00, become a life member of this Society, and shall there- 
after be exempt from all annual dues. 


ARTICLE ITI. 


OFFICERS. 


The officers of this Society shall be a President and a Vice 
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President, who shall be ineligible for election to the same office 
until a year after the expiration of their term; a Corresponding 
Secretary, a Recording Secretary, a Treasurer and an Executive 
Committee of seven, which with the officers before named, shall 
form a council and transact such business as may be necessary 
when the Society is not in session, four to constitute a quorum. 


ARTICLE IV. 
MEETINGS. 


The regular meeting of the Society shall be held once a year, 
the time and place being decided upon at the previous meeting 
or, in default of such action, by the Executive Committee. 


ARTICLE V. 
ORDER OF BUSINESS. 


Call to order by President. 

Roll call of members. 

Applications for membership. 

Reports of officers. 

a. President. 

b. Secretary. 

e. Treasurer. 

d. Standing Committees. 

Committees appointed by the President. 

a. Committee of five on nomination of officers for en- 
suing year. 

b. Committee of three on time and place of next meet- 
ing. 

ce. Auditing committee of three. 

Reading of papers and discussions of same. 

(Note—a. In the reading of papers preference shall be 

given to members present. 

b. The President and two Secretaries are em- 
powered to arrange the papers of the meet- 
ings of the Society.) 

Miscellaneous business. 
Adjournment. 


1. 
2. 
3. 
4. 
6. 
8. 
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ARTICLE VI. 


CHANGING THE CONSTITUTION. 

The Constitution of the Society may be amended altered or 
repealed by a two-thirds vote of the members present at any regu- 
lar meeting, provided at least fifteen members are present at said 
meeting. 
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